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No. 1. Descriptions of Bolca Fishes. By C. R. Eastman. 

There are two principal sources of infoVmatiou in regard to the 
marine fish fauna of the Eocene period, leaving out of account the 
minor evidence that is presented by detached hard parts, such as teeth 
and other fragmentary remains. The first of these, which is at the 
same time the most important and historically the most interesting, is 
that furnished by the tolerably abundant skeletons occurring in the 
fissile limestone of Monte Bolca and Monte, Postale in northern Italy. 
The other is that association of ichthyic remains which is known from 
the nearly equivalent horizon of the London Clay. 

These two faunas fortunately supplement each other to a consider- 
able extent, one of them making us acquainted with the large variety 
of forms which flourished during the later Eocene, and the other sup- 
plying us with important anatomical details. For the conditions of 
preservation in clay beds are obviously very different from those which 
are peculiar to limestone. Calcareous sediments are more compact; 
and where pressure and subsequent hardening occur, bodies which are 
not absolutely rigid, like the skeletons of vertebrates, or even the outer 
covering of chelonians and crocodilians, are liable to become compressed 
and flattened out. Hence, as a general rule, the parts belonging to 
either side of the body in fishes become squeezed together and con- 
fused when preserved in limestone, and the pliant head-bones become 
more or less distorted and displaced. This is almost invariably the case 
with the fishes from Monte Bolca, and for a correct understanding of 
the cranial osteology we must turn to the uncrushed skulls from 
Sheppey and elsewhere. 

The London Clay fauna,^ however, is not nearly so rich as the Italian, 
either in point of numbers or variety ; and it is accordingly the latter 
which provides us with the principal data for comparing the ichthyic 
representation of Eocene and modern times. Comparisons of this 
nature and of detailed structural modifications are of the very greatest 
importance, since by their means we are able to trace the direction and 

1 Agassiz, L., Report on the Fossfl Fishes of the London Clay (Rept. Brit. Assoc. 
Adr. Sd. pp. 279-810, 1845). 
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2 BULLETIN: MUSEUM OF COMPABATIVE ZOOLOGY. 

extent of variation and specialization that has been going on in certain 
groups during this interval. But the most striking fact which arrests 
our attention is not that variation should have advanced at such a slow 
rate since Eocene times as it apparently did, but that this process 
should have been quickened by such a sudden and enormous accelera- 
tiou as took place at the dawn of the Tertiary system. Cretaceous 
forms pass away, leaving only here and there a few moribund survivors 
(e, g. PycnoduSy Palaeobalistum, etc.) in the Eocene, their place being 
taken by a host of modern types which appear for the most part ab- 
solutely unheralded. Not only does the Elocene fish fauna bear an 
overwhelmingly modern aspect, but many of its types are as highly 
specialized as they are to-day ; and forms which at the present day are 
widely aberrant have representatives at least as far back as the Middle 
Eocene. It is evident that an ''expression point" (to us Cope's apt 
term) was reached in the evolution of ichthyic life exactly correspond- 
ing to, and contemporaneous with that which is so well recognized in 
mammalian life, although the cause of the phenomena is in each case 
unknown. 

The literature of Bolca fishes is extensive, and material from the 
typical locality has become distributed throughout the principal museums 
of the world. Nevertheless, the authentic specimens which have 
served either for the establishment of species, or for extending our 
knowledge in regard to them, are preserved in comparatively few in- 
stitutions. These are the only reliable standards we have to refer 
to in cases where the synonymy is confuded; and as such cases are 
numerous, it is of importance to systematists to know where these 
standards are preserved and may be consulted for study. In the 
sequel, therefore, a list is given of all the type and figured specimens 
belonging to the largest single collection of Bolca fishes which at present 
exists. In the following brief historical summary it is hoped that 
some facts have been brought together relating to the study of this 
fauna which shall be of service to investigators. 

1. Old Colleotions, and Early Studies of Boloa Fishes. 

Although the priority of the Italian school of geology and palaeon- 
tology amongst those of other nations is clearly established, the share 
contributed by fossil vertebrates towards stimulating inquiry has been 
less generally appreciated. For this reason it may be profitable to cast 
a retrospective glance over the formative period of these branches of 
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natural sciencey a period coeval with the literary reawakening in Italy. 
We need not, however, extend our survey so far back as to include the 
detached statements or speculations of classic authors, or even post- 
Auguatan writers, such as TertuUian and Pomponius Mela, for, familiar 
as the ancients undoubtedly were with the occurrence of fossils, they do 
not appear to have been seriously concerned in attempts to account 
for their origin, nor did their views serve to enlighten subsequent 
progress. Per contra^ the doctrines of Aristotle, followed blindly or 
enlarged npon by scholastic writers during the middle ages, acted as a 
positive hindrance. Minds which could accept without difficulty Aris- 
totle's ideas of spontaneous generation were free to admit that mineral 
matter could take on of itself any conceivable shape, even mimicking 
animate forms. If living plants and animals could produce themselves, 
why not fossils, as readily) Avicenna,^ for instance, most brilliant 
luminary of the Arabian circle of sciences in the tenth century, and 
whose Canon Medieinae remained the principal medical authority 
throughout the middle ages, proposed a via lapifidicOy and following him 
in the thirteenth century Albertus Magnus * affirmed his virtus forma- 
tivcL At a still later period a " World-Spirit," or Archaeus, was pre- 
dicated by Bauhin, and Libavius held that fossils sprang from germs or 
seeds, like living beings. Glimmerings of a spirit of experiment and 
observation are rarely in evidence before the fourteenth century. Until 
about this period nature-study in Europe continued at an extremely low 
ebb, Greek and Latin scientific works were unread in the original, and 
untranslated into the vulgar tongue, and popular concepts of natural 
history were perverted by the bestiaries. 

Fourteenth Century. In Cecco d'Ascoli (1257-1327),* the ill- 
fated author of VAcerha^ and sometime professor of philosophy in the 
University of Bologna, we discover a man of remarkable erudition and 

1 Cf. WUitenfeld, F., Geschiclite der arabiscben Aerzte und Naturforscher, nach 
den Qaellen bearbeitet Qottingen, 1840. 

* Sighart, J^ Albertns Magnus, sein Leben und seine Wissenscliaft, nach den 
Quellen dargestellt Regensbnrg, 1857. 

* Popolar name for Francesco Stabill of Aacoli, whom Petrarch honored with 
a sonnet beginning, — 

*< Tu se M grande Ascolan cbe il monde allumi.'* 

He hat been made the subject within recent years of a thoughtful essaj by Wel- 
bore St. C. Baddelej, and of a historical romance by Pietro Fanfani {Cecco (TAscoii, 
Racconto atarico del teco/o XIV. Leipzic, 1871). L'AcerbOt which was the immedi- 
ate cause of the author's death, passed through a score of editions between 1473, 
the date of the earliest, and 1546. The latest bears date of 1820, at Venioe. 
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varied abilities, in many respects far ahead of his age. The work bj 
which he is best known, an encyclopaedic poem of moderate literary 
merit, contains a vast number of observations on all manner of things 
natural and supernatural, in which the veritable and mythical are 
curiously blended. In Book L, Chapter viii. of VAcerha, which is de- 
voted to thunder, lightning, meteorites, earthquakes, and other physical 
phenomena, mention is made of the occurrence of fossils, although no 
definite explanation of their origin is undertaken, as has been claimed 
by Libri and others. Considering the period in which he wrote, we 
must admit Cecco to have been a first-rate observer, a good reasoner, 
and less credulous in his judgments than many of his predecessors and 
contemporaries. Caustic envy of Dante is conspicuous in various parts 
of his poem, especially in the concluding passage of Book lY., from 
which the following lines are taken: — 

" Qui non se canta al modo dele rane, 
Qal non se canta al modo del poeta 
Che flnge imaginando cosse vane ; 
Ma qui retpiende e Inoe onne natura, 
Che a chi intende fa la mente lieta ; 
Qui non se regna per la selva oscura." 

Less a stranger to fame than Cecco is Giovanni Boccaccio, '' prince of 
story-tellers "(13 13-1 375), one of whose early amusements consisted in 
gathering fossil shells near his home in the Valdelsa, hard by Florence. 
Unusually intelligent and well educated himself, he deplored the pre- 
vailing ignorance of his age, and aided largely in reviving the study of 
classic literature in Italy. Amongst his more serious Latin works is a 
Geographical Dictionary,^ a laborious but iudiscriminating compilation, 

1 De Montibut, Silris, Fontibut, etc., supposed to have been written about 
1373. The passage on EUa fluvius (q. v.) occurs on p. 466 of the Basle edition, 
1589. Cf. also, by the same author, Commento a Dante, Lezione HI, in Vol. II., 
pp. 867-369, of the Milan edition, 1863. 

On Boccaccio and the extent of his information, the following maj be consulted : 
Hortis, A., Studj sulle opere Utine del Boccaccio. Triest, 1879. — Koerting, G., 
Der Umfang des Wissens Boccaccios, in his Geschichte der Litteratur Italiens, 
Vol. II. Leipzic, 1880. — Landau, M., Giovanni Boccaccio, seln Leben und seine 
Werke. Stuttgart, 1877. — Libri, G., Histoire des sciences roath^roatiq\^s en 
Italic, Vol. IIL Paris, 1840. — A list of the older writers consulted bj Boccaccio in 
the compilation of his De Montibus, etc., is published in Boll. Soc. Adriat Sci. Nat, 
Ann. IIL pp. 62-114. 

On Dante as a naturalist, see Holbrook, R. T., Dante and the Animal Kingdom, 
New York, 1902. 
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in which he refers to the occurrence of fossils, and agrees with Pom- 
ponios Mela (whose Cosmography he quotes) in considering them as 
having belonged to living bodies. A passage is also said to occur in 
Book VIII. of the FHocopo, by the same author, in which fossils are 
mentioned^ and the inference is drawn from them that the land had 
been submerged beneath the sea ; but Brocchi,^ who is authority for 
this statement, appears to have been mistaken in his reference. 

Sixteenth Cbntuby. Very few Cinquecentisti appear to have in- 
quired into the significance of fossils. The first to claim our attention 
is Alexander ab Alexandro (1461-1523), a learned Neapolitan juris- 
consulty concerning whom little is known save for personal statements 
interjected amongst a mass of miscellaneous information in his Dies 
GenialesJ^ In Book V., chapter ix., of this peculiar work, which first ap- 
peared at Rome in 1522, the author recalls having seen in the moun- 
tains of Calabriay at a considerable distance from the sea, divers sorts of 
marine shells heaped together and embedded in a variegated hard 
marble, so that they formed one mass : " quaa guidem ossea et non 
lapidecu esse, et quales in Uioralibtu vadia tnspicimus, facile eraJt cemere^^ 
as he remarks. He refers to the statement of Herodotus * concerning 
the presence of marine shells in the hills of Egypt and over the Libyan 
desert, from which the Greek geographer had inferred that the sea 
formerly covered that whole region \ and a like explanation is applied 
by him to Calabria. 

According to Brocchi and Lyell, both of whom have furnished ex- 
cellent accounts of the development of geological science in Italy, 
Alessandro anticipated by a long interval the theory advanced by 
Burnet and Whiston in England, which explained the waters formerly 
covering the land as having been drawn off in consequence of a change 
in the inclination of the earth's axis of rotation. But such a theory 
implies an understanding of the Copemican cosmogony, which Ales- 
sandro certainly did not possess, and as no such suggestion as is attrib- 
uted to him can be found in the Dies OenicUeSy the statement is 
probably an error. Nevertheless, Alessandro is deserving of credit for 

^ Brooch!, 6., Discorao sui progressi dello studio della conchiologia fossile in 
Italia, prefixed to hia Conchiologia Fosaile Subappenina, Vol. I. p. iv. Milan, 1814. 
Other early references to petrifactions are giren by G. Lami in his Hodoeporicon 
of Chariton and Hippophilus ( Deliciae Eruditonim, VoL X., p. 43, passim). Florence, 
1741. 

* Alezandri ab Alexandro, Genialium Dieruro, libri sex. There is a Paris 
edition of 1580, and a Leyden edition of 1673, in two Tolumes. 

* History, Lib. II. cap. xiii. 
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iiaving recognized the true nature of fossils, in despite of the popular 
notions that they were relics of the Scriptural deluge, or sports of na- 
ture generated within the solid rock through the operation of some 
occult force, or through the fermentation of a materia pinguU, 

Throughout the sixteenth and seventeenth centuries the nature and 
origin of fossils remained a favorite topic of discussion. In the frequent 
and often vexed disputes of this period are to he ohserved on the one 
hand the influence of ecclesiastical prejudice, the Church claiming ability 
to explain all things, and possessing means of proved efficacy for com- 
pelling the acceptance of her views ; and on the other hand the per- 
sistency of Aristotelian doctrines mingled with rank superstition. Such 
was the infertile soil into which the method of experiment and observa- 
tion endeavored to send its roots. A tender plant in the beginning, its 
first green leaves withered, and during the long warfare between science 
and theology its growth was retarded. Concerning the methods in vogue 
during the period we are considering, it has been aptly remarked by 
Lyell ^ that '' the system of scholastic disputations encouraged in the 
Universities of the middle ages had unfortunately trained men to habits 
of indefinite argumentation, and they often preferred absurd and ex- 
travagant propositions, because greater skill was required to maintain 
them ; the end and object of these intellectual combats being victory 
and not truth. No theory could be so far-fetched or fantastical as not 
to attract some followers, provided it fell in with popular notions." 

In the midst of such conditions as these it is pleasing to note the 
appearance of two men of remarkable insight, whose vision was in no 
wise clouded by the prevailing atmosphere of superstition and dogmatism. 
The first whom we have to consider is that versatile and brilliant genius, 
Leonardo da Vinci (1452-1519), of whom Humboldt remarked that 
'' he was the first to start on the road towards the point where all the 
impressions of our senses convey the idea of the Unity of Nature." His 
clear exposition of the manner in which fossils have become preserved 
in the rocks oflTers a refreshing contrast to the prevailing views of the 
age, and although noticed by Humboldt,^ Lyell and others, his remarks 

1 Lyell, C, Principles of Geology, I. chap. iii. London, 1884. 

* Humboldt, A. Ton, Cosmos, II. chap. Tiii. Stuttgart, 1846. — Libri, G., Histoire 
des sciences math^matiques en Itaiie, III. Paris, 1840. — Lyell, C, Principles of 
Geology. I. chap. iii. London, 1880. — Raab, F., Leonardo da Vinci als Naturfor- 
scher, in Virchow and Holtzendorfif's Snmmlung gemeinverstandl. Vortrage, ser. 
15, p. 504. Beriin, 1880. — HaTaison-Mollien, C, Les manuscrits de Leonard de 
Vinci. ManuscriU /^ et / de la Biblioth^que de Tlnstitut. Paris, 1889. — Richter, 
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have not attracted the attention amongst geologists and palaeontologists 
which they deserve. An idea may be formed of the nature of his ob- 
servations from the following extracts, translated literally from his 
published manuscripts: — 

''All marine clays still contain shells, and the shells are petrified together 
with the clay. From their firmness and unity some persons will have it that 
these animals were carried up to places remote from the sea by the deluge. 
Another set of ignorant persons declare that Nature or Heaven created them 
in these places by celestial influences, as if in these places we did not also find 
the bones of fishes which have taken a long time to grow ; and as if we could 
not count, in the shells of cockles and snails, the periods of their growth, as we 
do in the horns of bulls and oxen." — Leic. MS. 10 a. 

" And if you were to say that these shells were created, and were continually 
being created in such places by the nature of the spot, and of the heavens 
which might have some influence there, such an opinion cannot exist in a brain 
of much reason ; because here we find [lines denoting] annual growth num- 
bered on their shells, and there are large and small shells to be seen which 
could not have grown without food, and could not have fed without motion, — 
and here they could not move." — Leic MS. 9 6. 

" As to those who say that shells existed for a long time and were formed 
at a distance from the sea from the nature of the place and of the cycles, which 
can influence a place to produce such creatures, — to them it must be answered : 
such an influence could not place the animals all on one level, except those of 
the same sort and age; and not the old with the young, nor some with an 
operculum and others without their operculum, nor some broken and others 
whole, nor some filled with sea-sand and large and small fragments of other 
shells inside the whole shell, which remained open ; nor the claws of crabs 
without the rest of their bodies, nor the shells of other species adhering to 
them like animals which have moved about on them, since the impressions 
of their tracks still remain on the outside, after the manner of worms in the 
wood which they ate into. Nor would there be found among them the bones 
and teeth of fish which some call arrows and others serpents' tongues, nor 
would so many portions of various animals be found all together if they had 
not been thrown on the sea-shore." — Leic. MS. 9 a. 

J. P., The Literary Works of Leonardo da Vinci, compiled and edited from the 
original manuscripts, II. cliap. vi. London, 1888. — Uzzielli, G., Leonardo da Vinci 
e le Alpl. Turin, 1800. — Venturi, G. B., Essai sur les ouvrages phjsico-math^ma- 
tiqoei de L^nard de Vinci. Paris, 1797. — Whewell, W., History of the Inductive 
Sciences, II. I^ndon, 1847. —White, A.D., History of the Warfare of Science with 
Theology, I. New Tork, 1896. The most sumptuously publislied of all Leonardo's 
writings ii the Codex Ailanticus of the Ambrosian library in Milan, which has re- 
cently been reproduced in facsimile under the auspices of the Regis Accademia dei 
liocei. 
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" On Shells in the Mountains. — And if you were to say tbat Nature has 
formed the shells in the mountains through the agency of the constellations, 
how will you explain it that the constellations create shells of divers species 
and of different ages in the selfsame spots ? . . . 

" On Leaves. — How will you explain the multitudinous leaves of different 
species solidified in the rocks high up in the mountains, and sea-weed com- 
mingled with shells and sand ? And likewise you will see all [sorts of] petri- 
factions together with fragments of marine crabs, commingled with these 
shells." — AfS. F, folio 80, a, 6 (circa 1610). 

With the exception of the last fragment, which has been inaccurately 
paraphrased by Venturi, Lyell, and others, the above passages have not 
been noticed in geological literature. How far Leonardo's ideas are 
reflected by the commonly current paraphrase referred to may be 
seen on comparing it with the original text, a literal transcript of which 
follows : — 

" Denichi nemonii. 

**• Essettu vorai dire linichi esserprodutti dalla natura inessi monti mediante 
leconstelatione per qual uia mosterai tal constellatione fare li nichi di uarie 

grandeze i eddi uerse eta edi uarie spetie nun medismo sito 

''DeUefogU. 

"Cone [Come] proverrai ilgrandissimo numero di uarie spetie di foglie conge- 
lata nellei ^pietre alti sassi di tal monti ellaligha erba dimare stande a diacere 
niista con nichi ecosiuderi onni cosa petrificato insieme congranche marini rotti 
inpezi etramezati tu essi nichi.*' 

The second notable sixteenth-century personage whose opinions con- 
cern us is Girolamo Fracastoro, or in the more usual scholastic form, 
Ilieronymus Fracastorius (1483-1553) of Verona, famous as physician, 
poet, and astronomer. A statue erected to his memory a few years 
after his decease attests the esteem in which he was held by his fellow- 
townsmen, and the eulogies pronounced upon him in foreign lands 
indicate a widespread recognition of his ability. Through the par- 
tiality of an enthusiastic fellow-countryman,^ he has been allotted little 
short of an apotheosis, but the most trustworthy judgment is probably 
that of Libri, which is as follows : " Un seul nom, celui de Fracastoro, 
domine k present les noma de tous ces astronomes italiens. II fat 
cel^bre par la profondeur et la vari^t^ de ses connaissances. De Thou, 
qui, dans son histoire, en a fait un magnifique ^loge, dit que Sannazar 
s'avoua vaincu par les vers latins du m^decin de Yerone. \\ fut bota- 

^ Lioy, P., Linneo, Darwin, Agastiz nella vita intima. Milan, 1904. 
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niste, philoBophe, et roath^maticien, et, oiiltiyant des sciences si diverses, 
il s'illustra dans toutes." * 

Fracastoro resembled his illustrions contemporary Leonardo in his 
ability to deduce sound conclusions from observed facts, and in his 
habit of appealing directly to nature rather than to authority for 
answer to the problems confronting him. His opinions in regard to 
the nature of fossils, a variety of which were brought to his attention 
during the reconstruction of a citadel in Verona in 1517, are set forth 
very clearly in a description of the Calceolarian Museum,* a work fre- 
quently referred to by the older writers, and also in an historical account 
of Verona by Torello Saraina.* Fracastoro ridicules the notion that 
fossils are the reliquiae of the Mosaic deluge, or were formed within the 
rocks through the agency of a plastic force, and states his reasons for 
believing them to be the remains of plants and animals which inhabited 
the sea at a period when the continents were submerged. Had these 
sensible views been heeded, much useless discussion which continued 
throughout the succeeding two centuries would have been avoided. 

A brief notice concerning the fossil fishes of Monte Bolca, the earliest 
in which they are specifically referred to, was inserted by the celebrated 
botanist Mattioli^ in his fourth edition of the Materia Medica of 
DioBCorides, which he commentated and illustrated in 1552. He alsa 
quotes the' statements of Polybius, in Book XXXIV. of his History, re- 

1 Op, cit., IL p. 101. 

> Chiocco, A., and Cemti, B., Musae ra Franc. Calceolari iun. Veronensit. 
Verona, 1622. The passage entitled ** Magni Fracastorii Sententia de propotita 
quaestione/' which occurs on p. 407 of this work, is quoted in extenso hj Vallisneri 
in his De' eorpi marini che «i* monti si trovano (Venice, 1721), and is referred to by 
varioua other authors prior to Lioy. A figure evidently of Holocentrum macroce- 
ckalum it given on p. 428 of this work. 

* Saraina, T., De Origine et Amplitudine Ciyitatis Veronae. Verona, 1680. 
See also on Fracastoro the following : Barbarini, E., Girolamo Fracastoro e le 

sue opere. Verona, 1894. — Cayemi, R., Storia del metodo sperimentale in Italia. 
Florence, 1898. — Holden, E. S., The^ Precursors of Copernicus (Pop. Sd. Monthly, 
LXrV. p. 816), 1904. — Lioy, P., Fracastoro e le sue idee divinatrici della Paleon- 
tologia (Atti R. Istit Veneto, ser. 7, IX. p. 1008), 1808. — Meneghini, G., Dei merit! 
dei Veniti nelle Geologia. Pisa, 1866. — Menken, O., De vita, moribus, scriptis 
meritisqoe H. Fracastori Veronensis. Leipzic, 1731. — Omboni, G., Cenni sulla 
storia della Geologia. Padua, 1804. — Stoppani, A., Della preminenza e priorit^i 
degli stu4j geologic! in Italia. Milan, 1868. 

* Mattioli, P. A., Commentarii secondo aucti, in libros sex Pedaci Dioscoridis 
de Medica Materia, 4th ed., Venice, 1562; 6th, ibid., 1668. The reference occurs 
in the Introduction to Book V., and is wanting in earlier editions of this work. 
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garding the " subterranean fish " of Narbonne and the views of earlier 
writers on the nature of fossils in general. 

About this time interest became awakened in the formation of natural 
history collections, first in Italy, where zoological gardens had long since 
been introduced, and afterwards generally throughout Europe. One of 
the earliest and at the same time most extensive, was the museum 
founded at Verona in 1572 by Francesco Calceolari, which contained a 
number of Bolca fishes, and was the fruitful source of several publica- 
tions. Ulisse Aldrovandi (1522-1607), a noted scientist and professor 
at the University of Bologna, brought together a large private collection, 
out of which grew eventually the Public Museum of Bologna, and de- 
scriptions of his minerals and fossils were published some years after his 
death.^ In 1574 an elaborate description was prepared by Mercato, but 
not published until nearly a century and a half later, of the Vatican 
collection of minerals, fossils, and antiquities which had been brought 
together under the auspices of Pope Sixtus V. The priestly author, 
however, was content to believe that not only fossils, but even an- 
cient pottery and inscriptions were mineral concretions which had 
assumed their shapes through the influence of celestial bodies.' Agassiz 
contemptuously remarks of this work that it is a "compilation sans 
valeur et sans goAt." The physician Olivi of Cremona, who described 
in 1584 the fossils contained in the Calceolarian Museum,* was likewise 
prejudiced in regarding them as lust naturae. Nevertheless his work 
was deemed worthy of being reprinted nine years later, and new illus- 
trations of the same museum appeared in 1622, at the hands of Ceruti 
and Chiocco, as already noted. It is in this work that the opinions of 
Fracastoro, announced more than a century earlier, are at last accorded 
recognition. Among the curiosities of palaeontological literature be- 
longing to this period should be mentioned Buonamici's dissertation on 
Glossopetraey^ published in 1668. 

Seventeenth and Eighteenth Centuries. The important contri- 
butions to palaeontology made by Fabius Colonna, Nicolas Steno, and 
Augustin Scilla during the seventeenth century are well known, hence we 

1 Ambrodlni, Musaeum metallicum. 1648. 

* Mercato, M., Metallotheca [Vaticana], opus potUiumnm. Rome, 1717. 

' Olivi, O. B., De reconditet et praecipins coUectaneit a Francesco Calceolario 
Veronensis, in Museo adservatit. Verona, 1684; and Venice, 1603. 

< Buonamici, F., Solle frloosopetre, g\\ occbi di gerpe ed altre pietre, etc. (Opuac. 
Sicil. Vol. XII.), 1668. Keferences to other essays of this period on the eame sub- 
ject will be found in Palaeontographica, XLI. pp. 14&-168, 1896. 
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may pass over these authors with the bare mention of their names.^ 
Throughout this period the growth of museums continued apace, and 
attempts to describe their fossil contents succeeded better as Fracastoro's 
ideas were revived and gradually gained acceptance. Descriptions ap- 
peared of the Aldrovaudi collection in 1648, as has been stated, and in 
1656 of Count Moscardo's* museum in Verona, both of which contained 
interesting fish remains. Another museum famous for its fossils was that 
of Zannichelli • of Venice, who prepared an elaborate catalogue of its 
contents, published first in 1720, with additions in 1736. Attention 
should also be called to the important essay by Vallisneri ^ "On Marine 
Bodies found in (he Mcwniaxm^^ published in 1721, in which reference 
is made to the fishes and crustaceans occurring at Monte Bolca. Ap- 
pended to the complete works of this author is a letter on Bolca fishes, 
with a map of the locality, by Ferdinand Marsili.' 

As remarked by Lyell, the writings of Vallisneri are rich in geological 
observations. He attempted the first general sketch of the marine 
deposits of Italy, their geographical extent and most characteristic 
organic remains, and was the principal opponent amongst his country- 
men of Woodward's diluvian hypothesis. In 1702 the fossil fishes of 
Monte Bolca were made the subject of a communication before the 
French Academy by Maraldi,' an Italian astronomer, and the same bo<ly 
was similarly addressed by J. J. Scheuchzer, whose "Piscium qaerelae 
et vindiciae " and other writings provoked wide-spread discussion. No- 
tices of vertebrate remains appear also in the dissertations of Spada,^ 

^ On these writers one may consult the following: Seguenza, 0.» Agostino 
Sdlla. Messina, 1868. — Marsh, O. C, History and Methods of PaUeontological 
Discovery (Proc. Amer. Assoc. Adv. Sci. 1879), 1880. — Ward, L. F., Sketch of 
Palaeobotany, Fifth Ann. Kept U. S. Geo!. Snrv. (1883-1884), 1885. — Zittel, 
K. A., Geschichte der Geologie und Palaontologie. Municli, 1899. 

' Note overo memone del Mnseo di Lodovico Moscardo, dal medesimo de- 
scritte. Padua, 1666. Some poor figures of Bolca fishes are given on p. 182. 

' Zsnnichetli, Apparatus rariorum Musaei Zannicchelli. Venice, 1720. /</em, 
Enameratk) rerum naturalinro Musaei Zannichelli. Venice, 1786. This catalogue 
contains the earliest mention of fossil liippopotami in Italy. 

^ Vallisneri, A., De' corpi marini che su' monti si trovano. Venice, 1721. 

* Vallisneri. A., Opere, II. p. 359. 

* Maraldi, J. P., Di verses observations de physique generate, § xi. (Hist. Acad. 
Roy. ScL, ann^ 1703). Paris, 1720. This is the earliest communication on Bolca 
ilsbes published by any learned society. The earliest in English is a paper by G. 
Graydon, entitled "On the fish enclosed in stone of Monte Bolca/' which appears 
in the transactions of the Royal Irish Academy for 1794 (Vol. V., p. 281). 

^ Spada, J. J., Dissertazione ove si prova che i corpi marini petriflcati non sono 
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a learned priest of Grezzana, who wrote in 1737, and again in 1744, to 
prove that the fossils found near Verona were not of diluvian origin. 
Scipio Maffei ^ was another active collector and writer on Bolca fishes 
during the middle of the eighteenth century. But we cannot dwell upon 
any of the numerous minor publications of this time, nor even upon the 
more important contributions of Moro,* Generelli,* and others. With 
this brief sketch we must conclude our survey of pre-Linnaean literature, 
and pass on to the modem era ; for from the time of the two great 
Swedish naturalists onward, Linn6 and Artedi, the latter of whom is 
justly styled the "fether of ichthyology," a new order of things existed. 
One of the earliest writers of the new em in natural science, and in- 
deed the first who attempted a specific determination of the Bolca fishes, 
was Cammillo Zampieri d'lmola,^ whose Catalogue of the Ginanni 
Museum, published in 1762, is decidedly meritorious. His identifica- 
tion of species, liowever, based as it was upon the treatises of Willoughby 
and Ray, was altogether faulty. The celebrated Fortis also made un- 
successful endeavors to identify Bolca fishes with the species descrilied 
by Bloch and Broussonet. Fortis had already noted the occurrence of 
fossil fishes^ in other parts of the Alpind strata, but on turning his 
attention to the Bolca forms, he encountered difficulties.^ He was mis- 

diluviani. Verona, 1737. — /dem, Ck)rporum lapidefactoram agri reroDensis cata- 
logus. Verona, 1744. In Plate IL of this work is given a tolerable figure of 
Semiophorus. See also Cobres's estimate of Spada, in Biichersammlung der Natur- 
geschichte, I. p. 20. 

1 Maffei, F. S., Del Monte Bolca, della sua Pesciaia, e degli annessi Monti Galon- 
nan, etc., in his Compendio della Verona Illusirala, Vol. I., pp. 217-280, pi. i.-viiL 
Verona, 1795. 

3 Moro, L., Sui crostacei ed altri corpi marini che si trovano sni montL 1740. 
The same work was also published in German under the title of " Neue Unter- 
suchungen iiber die Abanderungen der Erde." Leipzic, 1761. 

Moro's ideas were appropriated without acknowledgment by Edward King in a 
paper read before the Royal Societj entitled " An attempt to account for the 
Universal Deluge" (Phil. Trans.. LVII. pp. 44-67), 1767. For a biographical 
sketch of Lazzaro Moro see Giomale di Storia naturale del Griselini, L p. 79. 

* Generelli, C, Dei crostacei e di altre produzione del mare. 1749. 

^ Zampieri, C, Produzione naturali che si ritrovano nel Museo Ginanni in 
Ravenna. Lucca, 1702. 

6 ForUs, A., Viaggi in Dalmazia, IL p. 289. 1774. 

« Fonis. A., Extrait d'une lettre, etc. Journ. de Phys., XXVni. 1786. In a 
later communication to the same journal, Fortis vigorously disclaims authorship of 
the catalogue of Bolca fishes which Is appended to his first article. In this anony- 
mous postscript an extravagant valuation (28,000 liv.) is placed upon tlie Bozza 
Collection, which then consisted of about six hundred specimens. 
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led into supposing certain species to be identical with modem tropical 
formSy and his somewhat fanciful theories to explain their occurrence in 
northern ItaTy plunged him into a spirited controversy with another 
prominent naturalist, Domenica Testa. Their letters, written in a style 
that is both elegant and incisive, show wide erudition and good argu- 
mentative ability on both sides. The correspondence was finally col- 
lected and published in book form, with comments of his own, by 
Count Giambattista Gazola ^ of Verona, in 1793 and 1794. 

By thb time a very lively interest had arisen in regard to the fishes 
of Monte Bolca, and the Veronese collections became greatly aug- 
mented as the result of excavations that had been undertaken on pur- 
pose to secure them. The culmination of this activity was marked by 
the appearance in 1796 of an elaborate work by G. Serafiuo Volta, 
entitled Itttolitoloffia Veronese, In the compilation of this famous 
monograph, which was illustrated by nearly fourscore excellent plates, 
Volta was aided by several collaborators, chief amongst whom was 
Count Gazola himself. Volta had already published in 1789 a list of 
the fossil fishes occurring at Monte Bolca,^ in which about one hundred 
species were enumerated, and of these twenty-five were erroneously 
identified with recent forms. The determinations in his final memoir 
were scarcely more fortunate, Agassiz having afterwards declared that 
there was only one* adequately established species in the whole work, 
that one being BlocMus longirostrU, The practical value of Volta's 
work, however, was immeasurably increased by the redetermination of 
his originals, an authentic list of the figured specimens being published 
by Agassiz ^ in 1833. In this list Volta*s originals are regarded as 
belonging to 90 species and 69 genera, all of the species being marine, 
and none of them represented in the existing fauna. 

^ Gazola, 6^ Lettere recentemente pubblicate tui pesci fossili yeronesi, con 
tnnotazioui inediti agli estratti delle medesime. Milan, 1793, and Verona, 1794. 

* Volta, G. S., Degl' impietrimenti del Territorio Veronese, etc. Lettera al Sig. 
Vincenzo Bozza, 1789. Idem, ProBpetto del Muteo Bellisomi. 1787. 

* ThU is not strictly true. The names of over a dozen species described by 
Volta as new are rejected by Agassiz, and others substituted, for the reason that 
the forms were regarded in the first instance as belonging to existing genera. A 
list of the species which should properly be credited to Volta is as follows : 

Blochius longirostris, Eocotttts venmensU^ Ephippus euper, Ductor vestenae^ Mene 
rkombeui, Monopterus gigasy Platax papilio, Pygaeut bolcanus, Pycnodus apodus, Rham- 
p^otiu rostrum, Rhineilus lesiniformis, Semiophorus velifer, Vomeropsis triurus, Xtphop- 
tenafalcatuB. 

* Agassiz, L., Kevue critique des Poissons Foesiles figures dans rittiolitologia 
Veronese. Neuch&tel, 188^ Also in German in the Neues Jahrbuch for 1835. 
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Yolta narrates in considerable detail the history of the principal col- 
lections which furnished him with material. Of these there were ten 
l>elonging to Veronese gentlemen, the most notable one being the prop- 
erty of Count Gazola, with which the Bozza and Dionisi collections 
became shortly afterwards united. The circumstances which deprived 
Count Gazola of most of his specimens in 1797, their removal to 'Paris 
by order of First Consul Bonaparte, and their presentation by him to 
the Museum of Natural History in that city are familiar historical facts. 

The second largest suite of fossil fishes was that belonging to the 
Marchese Ottavio di Canossa, which afterwards became enlarged by the 
purchase of Julius Caesar Moreni's collection. Agassiz never had access 
to the Canossa Collection, nor in fact to any in Italy, but portions 
of it were described by subsequent authors at various times. The collec- 
tion remained intact at Verona until 1903, when it passed into the 
possession of natural history dealers and museums of several countrien. 
Heckel's figured specimen of PcUaeobalistum orbiculatum, for instance, 
was acquired by the British Museum, Massalongo's types of ArcMophu 
were divided between the Harvard and Berlin Museums, and the Car- 
negie Museum at Pittsburg also obtained several of Massalongo's figured 
specimens. 

Count Gazola's first care on suffering the loss of his splendid collec- 
tion was to undertake the formation of a new one. Excavations at 
Bolca were recommenced, and on the death of Count Ronconi a number 
of fine specimens which he had brought together passed into Gazola's 
hands ; the result of all this activity being that, phoenix-like, his museum 
became speedily rehabilitated. This second collection of Count Gazola 
is preserved in the Museo Civico of Verona, but is not now, and un- 
fortunately never has been, fully accessible for study. The scientific 
value of this collection was fully appreciated by Jacob Heckel, who first 
visited it in 1850. The condition in which he found the museums of 
Verona, Padua, Venice, and other cities at that time is set forth by him 
in a highly entertaining narrative which he communicated to the Vienna 
Academy,* under whose patronage the journey was undertaken. In 
referring to the Gazola Collection, he laments particularly the fact that 
it never came under Agassiz's observation, for this " heerliches Material," 
as he calls it, would have helped him to a much more complete under- 
standing of many interesting species, and even genera, and would have 
enriched our knowledge of the Bolca fauna with valuable details. 

1 Heckel, J., Beriebt iiber eine Reise, etc. (Sitzungsber Akad. Wisaentch. 
Wien, VIL p. 818). 1861. 
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Heckel also remarks that the same collection " ist bei weitem reicher als 
jene des Marchese Canossa und liefert eine beinahe voUstandige Ueber- 
sicht nimmtlicher organischer Reste, welche in den tertifiren Ablage- 
mngen des Monte Bolca enthalten sind." 

The only other private collection which we need notice here is that 
brought together early in the nineteenth century by Liiigi Castelliui, of ^ 
Castelgomberto, which now forms one of the principal treasures of the 
Padua Museum. This comprised in all about five hundred fishes from 
Monte Bolca and Monte Postale, some of which were remarkable for their 
large size and excellent preservation, as well as for their rarity. '* Sie ist 
auf drei grossen Doppelpolten aufgestellt," writes Heckel in his naive 
narrative of 1850, '* und enthftlt ausser vielen der seltenen Arten und 
manchen Prachtstiicke, sfimmtliche in Doppelplatten, auch einige bisher 
unbeschriebene Species, deren nahere Bekanntschaft mich nm so ange- 
nehmer berUhrte, 'da ich bereits mehrere derselben zu Verona in der 
schonen Sammlung des Herm Grafen Gazola nnter Glas bemerkt hatte." 
Some of these new forms were shortly afterwards described by Heckel, 
and others have been investigated by more recent writers. 

We return now to the first Gazola Collection, which, as we have seen, 
was transported to Paris in 1797, and deposited in the Museum of 
Natural History. It is well known that Cuvier spent considerable time 
in the investigation of this material, with the intention of preparing a 
monograph upon it, — a task, however, which was ceded finally to Agassiz. 
Some use of the collection was made by de Blainville in the preparation 
of his article ^ on fossil fishes, published in 1818, but it cannot be said 
that our knowledge was materially increased by this author. It remained 
for the elder Agassiz, in 1831 and 1832, to ascertain the true nature of 
the extinct forms of fish life here represented, and by means of this and 
other collections which he studied, to give the first accurate and best 
general account we possess of the remarkable ichthyic fauna occurring at 
Monte Bolca. 

Agas8iz*8 own estimate of the value of the Gazola Collection is thus 
expressed by him : *' Le Museum d'Histoire Naturelle de Paris a ^t^ 
poor rooi Tune des mines les plus riches que j'aie exploitee. ... La 
oolleotion de poissons foesiles la plus importante qui existe maintenauti 
et en m^me temps qui oSre le plus d'interGt historique, est, sans con- 
tredit, celle dn comte de Gazola, qui a foumi les originaux pour 
VltHdHtcHogia Veronese. . . . Je I'ai enti^rement revue et complete- 

^ De Blainville, H. D., Sur let Ichtliyolites, ou let Poistont Fottiles, in hit 
Noaveaa Dictioniiaire d'Hittoire Naturelle, Vol. XXVIIL Parit, 1818. 
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ment d^crite vers la fin de 1831 et peudant les huit premiers mois de 
Vann^e 1832, et j'ai inscrit mes determinations sur le revers de toutes 
les plaques/' ^ 

The total number of species recognized by Agassiz as the result of his 
investigations of the Gazola Collection and other Bolca material that 
came under his observation was 127, and the total number of genera 77. 
Many of Volta's types were refigured by him, but in several cases 
descriptions were given without fresh illustration, and in others Volta's 
tigures were merely renamed without further description. Some con- 
fusion in the nomenclature was occasioned by reason of other names 
being applied to species which had been duly established both by Yolta 
and by de Blainville, and in about a dozen instances MS. names were 
proposed for certain forms which up to the present time have remained 
undescribed. These types inedits, designated as such in Agassiz's hand- 
writing, have recently been investigated by the present writer, and their 
publication undertaken by the French Geological Society. It must not 
be supposed, however, that all of Volta's types which originally formed 
part of the Gazola Collection are now preserved in the Paris Museum, 
nor was it possible even in Agassiz's time to account for the specimens 
which were then missing.' Owing to the historic and scientific interest 
attaching to these originals, it is to be hoped that all such as are still in 
existence and have escaped notice amongst other collections may again 
come to light Lists are given below of all the types and hypotypes 
belonging to the Gazola Collection in Paris. 

It will be sufficient to pass over the post-Agassizian literature of 
the Bolca fish-fauna very briefly, merely indicating the names of the 
principal contributors. These are, in chronological order, Jacob Heckel, 
Rudolf Kner, Franz Steindachner, Raifaele Molin, Abramo Massalongo, 
Paolo Lioy, Achille de Zigno, Francesco Bassani, Wladislaw Szajnocha, 

1 Agassiz, L., Poissons Fossiles, I. p. 6. Neuch&tel, 1888. 

^ The Library of the Museum of Comparative Zoology possesses the identical 
copy of Volta's work employed by Professor Ag^siz in his determinations of the 
types in the Gazola Collection at Paris. Each figure of the plates is marked with 
Agassiz's revised designation, and in cases where the originals were wanting, the 
fact is so indicated. Ills private copy of de Blainville's Poissons Fossiles, in 
the same library, likewise contains valuable corrections and annotations. The 
Museum has received through Prof. R. T. Jackson, who obtained it from Prof. 
J. £. Wolfif, a specimen which formerly belonged to the Gazola Collection at Paris, 
but which disappeared from it probably during some of the early vicissitudes through 
which the collection passed. Several interesting notices of the latter are to be found 
in the papers of Faujas-St.-Fond, de Jussieu, Cuvier, and others, published in the 
early volumes of the Annales and of the M€moirts du Mtiseum d'Hisioire Naiureiie, 
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Carl Grorganovio-Kramberger, Otto Jaekel, and A. Smith Woodward. 
Some seventy-five additional species have been described by these 
authors in the aggregate, making a total representation of slightly more 
than two hundred. A rather considerable number of these, however, 
are undoubtedly synonyms, and the status of a score or more of imper- 
fectly defined species requires further investigation. 

The best general account of the geology of the region in which this 
fish-fauna occurs is contained in an inaugural dissertation by the late 
Munie r ■ Ghalma o, entitled *' £tude du TiiJumique, du OrStace et du Terti- 
aire du Viceniin** (Paris, 1891), the usefulness of which is increased by 
a copious bibliography. Mention should also be made of Enrico Nicolis' 
" Carta Gfeologiea delta Provincia di Verona*' (Verona, 1882), and of 
his ''Suglt antici G&rsi deW Adige'' (Rome, 1898). The invertebrate 
fauna of Monte Bolca forms the subject of special memoirs by CattuUo ^ 
and Oppenheim.* 



List of Spboimbns in the Oazola Collection of the Paris 
Museum Figured in Volta'b " Ittiolitologia Veronese," Ar- 
ranged IN Serial Order. 

Rkpigubbd bt Aoassiz 
(Foissons Fossiles). 

Carchartae (Scoliodon) cuvieri (Ag.)- 

Platax pinnatiformis (Blv.). Vol. IV. PI. 41. 

AulotUma bolcense (Blv.). Vol. IV. PL 35, Fig. 3. 

Fidularia hngirostris (Blv.). Vol. IV. PI. 36, Fig. 4. 

CcUamoatoma breviculnm (Blv.). Vol. II. PI. 74, Fig. 1. 

Rhamphosus rostrum (Volta). Vol. IV. PL 32, Fig. 7. 

Semiopharus velifer (Volta). Vol. IV. PL 37 a. Fig. 2. 

« « « Vol. IV. PL 37 a, Fig. 1. 

vdicans (Blv.). Vol. IV. PL 87. 

P<miacanthu8 subarcuatus (Blv.). VoL IV. PL 19, Fig. 2. 
9, Figs. 1, 2. Tryffon muricatus (Volta). 

10, Fig. 1. Ej^ippus rhombus (Blv.). 

11, " 1. Eocottui vmmeruis (Volta). Vol. IV. PL 34, Fig. 3. 

11, " 2. " « •* VoL IV. PL 34, Fig. 4. 

12, *« 1. Blochius UmgirostrxB Volta. Vol. II. PL 44, Fig. 3. 
12. " 2. " " " 

^ 1 Cattollo, T. A., Blemorie sopra li corpi organixzati fossili del Boles, etc. (Gior- 
nale di PavU), 1818-22. 

' Oppenheim, P., Die Eocanfauna des Monte Postale bei Bolca in Veronesis- 
Chen (Palaeontographica, XLIU. pp. 12&-222), 1896. 

TOI.. XLVI. — KO. 1 2 
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VOLTA 






RsnOURBD BT AOAMIZ 


(lit. Ver.] 


). 




(Poissons FossiUs). 


PI. 13, Fig 


. 1. 


Spamodus vtUgaris (Bly.). 


VoLIV. PL29,Fig. 2. 


13, " 


2. 


Spinacanthus cuneiformis (Blv.). 


Vol. V. PI. 39, Fig. 1. 


14, « 


1. 


Enoplosus pygopterua Ag. 


Vol IV. PI. 9, Fig. 1. 


17, " 


1. 


Spamodus vulgaris (Blv.). 


Vol. IV. PI. 29, Fig. 2. 


17, " 


3. 


LaUs gracilis Ag. 


Vol. IV. PI. 3, Fig. 2. 


19. 




AcanUumemus stj^ureus (Blv.). 


Vol. V. PI. 4. 


20, « 


1. 


Ephippus asper (Volta). 




20, " 


2. 


Pristigmys svhstriatus (Blv.). 




22, " 


1. 


Naaeus nuchalis Ag. 


Vol. IV. PL 36, Fig. 2. 


23, •* 


1. 


Ophisurus acuticaudus Ag. 




23, " 


3. 


AngutUa leptoptera Ag. 




24, " 


3. 




1. Vol. V. PI. 38, Fig. 2. 


26, « 


1. 


Chanoides macropoma (Ag.). 




26, " 


2. 


(C (( i( 


Vol. V. PL 37 6, Fig. 4. 


26, " 


1. 


Platax papilio (Volta). 


Vol IV. PL 42. 


26, " 


2. 


Zanclus brevirostris Ag. 


VoLIV. PL 38, Figs. 1,2. 


27. 




Thynnus (?) bolcensis Ag. 




29, " 


1. 


" lanceolaius (Ag.). 




29, " 


4. 


Urasphen duhia (Blv,). 




30. 




Callipteryx recticaudus Ag. 


VoL IV. PL 33, Pig. 2. 


31, " 


1. 


Spamodu^s dongatus Ag. 


Vol. IV. PL 28, Fig. 1. 


31, " 


2. 


Acanthurus tenuis Ag. 


Vol. IV. PL 36, Fig. 1. 


32, " 


1. 


Spamodus dongahu Ag. 


VoLIV. PL 236, ♦n/m. 


32, « 


2. 


Ductor vestenae (Volta). 


Vol. V. PL 12. 


33. 




Naseus rectifrons Ag. 


Vol. IV. PL 36, Fig. 3. 


35, " 


1. 


Pycnodus apodus (Volta). 




35, « 


3. 


VoTneropsis triurus (Volta). 


Vol. V. PL 5. 


35, " 


4. 


Oyclopoma (?) micracanthum (Ag.). 




37. 




Labrus valencienned Ag. 


Vol. V. PL 39, Fig. 2. 


38, " 


1. 


Paranguilla tigrina (Ag.). 


Vol. V. PL 49. 


39, " 


3. 


Trachynolus tenuiceps Ag. 


Vol. V. PL 7, Figs. 1, 2. 


39, " 


5. 


Engraulis evolans (Ag.). 


VoL V. PL 37 6, Figs. 1,2. 


40. 




Palaeohalistum orhictUatum (Blv.). 




42, « 


1. 


Ostradon dvhius (Blv.). 


VoLIL PL74, Fig8.4,5. 


42, ** 


2. 


" Pegasus volans" Linn, (indeterminable). 


42, « 


3. 


Lophius brachysomus Ag. 


Vol. V. PI. 40, Figs. 1, 2. 


44, " 


1. 


Amphistium paradoxum Ag. 




44, « 


2. 


Vomeropsis triurus (Volta). 


Vol. V. PL 6. 


46, " 


1. 


Toxotes antiquus Ag. 


Vol. IV. PL 43. 


45, «* 


2. 


Dules temnopterus Ag. 


VoL IV. PI. 21, Figs. 1, 2. 


45, " 


3. 


Spamodus microstomus (Ag.). 




47. 




Monopterus gigas Volta. 




48, « 


3. 


AtheriTia macrocephala Ag. 
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YOLTA RkFIOUBED BT AOAB8UB 

(/W. Ver.). {Foissons Fasnlea), 

PI. 61, Fig. 2. Holoemtrvmmaerocephalum Blv. Vol. IV. PI. 14. 

51, "* 3. AeanUwnemtu iubaureui (Blv.). Vol. V. PL 3. 

53, " 2. Leptocephalus meditu Ag. 

54, DenUx leptacarUh/ut Ag. Vol IV. PL 26. 

55, ** 1. Blochiui Umg%TO$trU Volta. (The head of an anguillifonn fish 

has been substituted for the one properly belonging to this 
specimen.) 

55, " 2. Orycynus latior Ag. VoL V. PL 24. 

56, " 2. Apogon tpinosus Ag. VoL IV. PL 9, Figs. 2, 3. 

56, ** 3. Oyclopoma (?) micracanthwm (Ag.). 

57, XiphopterusfaUabus (Volta). 

58, ^^ 1. FietuUnyngnathu8 aptsthopterus (Ag.)- 

58. " 2. Ductar vedenae (Volta). 

59. Pygaeus bolcanu8 (Volta). VoL IV. PL 20. 

60. " 2. J^modtu vulgarii (Blv.). VoL IV. PL 28, Fig. 3. 

61. PkUyrhina giganiea (Blv.). 

62. Sphyraena holcerue Ag. 
68, '^ 1. Seriola ancUis Ag. 

70. Blochius longirostris Volta. 

72, '^ 1. HcHocentrum fnacroeephalwm Blv. 

72. ** 4. Myripristis homopterygius Ag. 

73. Spamodtu vulgaris (Blv.). 

74. Oydopofna gigas Ag. 

75. ** 1. Bhamphosus ragtrum (Volta). 

76. Oyclopoma qnnogum Ag. 



Alphabkhcal List of the Type and Fiourbd Specimens of Boloa 
Fishes Bblonoino to the Gazola CoLLEcrrioN, now preserved 
IN THE Paris Museum of Natural History. 

1. Aeanthonemus iubawreus (Blv.). Volta, PL 51, Fig. 3; Ag., V. PL 3. 

2. " " ** Volta, PL 19 ; Ag., V. PL 4. 

3. Acanthuru$ tenuis Ag. Volta, PL 31, Fig. 2 ; Ag., IV. PL 36, 

Fig. 1. 

4. AmpMstium paradoxum Ag. Volta, PL 44, Fig. 1. 

5. " " Ag., V. PL 13. 

6. Anguilla branchiostegalis Ag. (MS.). 

7. " hrevieula Ag. Ag., V. PL 43, Fig. 1. 

8. " leptoptera Ag. Volta, PL 23, Fig. 3. 

9. Apogon ipinosus Ag. Volta, PL 56, Fig. 2 ; Ag., IV. PL 9, 

Figs. 2, 3. 
10. Atherina macrocephala Ag. Volta, PL 48, Fig. 3. 



Digitized by VjOOQIC 



20 ' BULLETIN: MUSEUM OF COMPARATIVE ZOOLOGY. 

11. Aulodoma bolcerm (Blv.). Volta, PI. 5, Fig. 1 ; Ag., IV. PL 36, 

Fig. 3. 

12. *' " " Ag., IV. PI. 36, Fig. 2. 

13. BlochiualongirostrU YoltBu Volta, PI. 12, Fig. 1; Ag., II. PL 

44, Fig. 3. 

14. « ** " Volta, PL 12, Fig. 2. 
16. ** ** " Volta, PL 65, Fig. 1. 

16. ** « ** Volta, PL 70. 

17. Calamodoma br&viculum (Blv.). Volta, PL 6, Fig. 3; Ag., II. PL 74, 

Fig. 1. 

18. CaUipteryx recticavdus Ag. Volta, PL 30 ; Ag., IV. PL 33, Fig. 2. 

19. " 8pecio8U8 Ag. Ag., IV. PL 33, Fig. 1. 

20. Carangopsis cUn-salis Ag. Ag., V. PL 8. 

21. Carcharias {Scoliodon) cuviert (Ag.). Volta, PL 3, Fig. 1. 

22. Chanoides leptostea Ag. (MS.). 

23. " rmcropoma (Ag.). Volta, PL 26, Fig. 1. 

24. « *« " Volta, PL 26, Fig. 2; Ag., V. PL 

376, Fig. 4. 
26. Chelogaster anoUis Ag. (MS.). 

26. Cybium tpeciosum Ag. Ag., V. PL 26. 

27. Cyclopoma gigas Ag. Ag. , IV. PL 2. 

28. " *' " Volta, PL 74. 

29. " (?) mtcrocan^^wm (Ag.). Volta, PL 36, Fig. 4. 

30. " spinosum Ag. Volta, PL 76. 

31. " " " Ag., IV. PL 1. 

32. Dentex crassispinus Ag. 

33. " leptacanthus Ag. Volta, PL 64 ; Ag., IV. PL 26. 

34. Ductor vestenae (Volta). Volta, PL 32, Fig. 2; Ag., V. PL 12. 
36. " " " Volta, PL 68, Fig. 2. 

36. Dules temnoptmu Ag. Volta, PL 46, Fig. 2; Ag., IV. PL 

21, Figs. 1, 2. 

37. Engraulis evolans Ag. Volta, PL 39, Fig. 6; Ag., V. PL 376, 

Figs. 1, 2. 

38. Enoplo8U8 pygopUrus Ag. Volta, PL 14, Fig. 1; Ag., IV. PL 9, 

Fig. 1. 

39. Eomyrus fornwsissimus (Ag.) (MS.). 

40. " tnterspinalis " " 

41. " latispiTtus (Ag.). Ag., V. PL 43, Fig. 4. 

42. Eocottua veronenm C^olta). Volta, PI. 11, Fig. 1; Ag., IV. PL 

34, Fig. 3. 

43. " " " Volta, PL 11, Fig. 2; Ag., IV. PL 

34, Fig. 4. 

44. Ephippus asper (Volta). Volta, PL 20, Fig. 1. 
46. " " " Ag., IV. PL 39, Fig. 3. 
46. " rlwmbus (Blv.). Volta, PL 10, Fig. 1. 
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47. Ephippiu rh4)mbus (B\v.)* 

48. Ftstularia longirostris (Blv.). 

49. Holocentrum macrocephahm, Blv. 
60. " " " 

51. " pygmaeum Ag. 

52. Holosteus esocinus Ag. 

53. Labrax schissurus Ag. 

54. Lcbbfnu vaUnciennen Ag. 

55. Latei gracilis Ag. 

56. " " '< 

57. Leptocephalus medius Ag. 

58. LopfUiu brachysomus Ag. 



60. Mene obUmgus (Ag.). 

61. Monopterus gigas Volta. 

62. Myripridis homopterygitu Ag. 

63. Naseus nuchalis Ag. 

64. " rectifrons Ag. 

65. Odonteus sparoides Ag. 
66k Ophisurus aciUicaudtbS Ag. 

67. Orycynus latior Ag. 

68. Odmcion dubius (Blv.). 

69. PageUus microdon Ag. 

70. Pcdaeobdligtwn orhiculatum (Blv.). 

71. Paranguilla tigrina (Ag.).* 

72. ** Pegamu volans " Linn. 

73. PdcUes quindecimalis Ag. ■ 

74. PlataxpapUio (J o\Ui). 

75. •* pinnatiformis (Blv.). 

76. « subvespeHUio (Blv.). 
*j*j^ «i tt ii 

78. Platinx intermedins Eastm. 

79. " macropterus (Blv.). 

80. Platyrhina giganUa (Blv.). 

81. PomacarUhus svharcuatus (Blv.). 

82. Pristigenys substricUus (Blv.). 

83. PrisHpoma furcatum (Ag.). 

84. Pseudosyngnathi(^opisihopteni8(A^.). 



Ag., IV. PI. 40. 

Volta, PI. 5, Fig. 2 ; Ag., IV. PI. 35, 

Fig. 4. 
Volta, PI. 51, Fig. 2 ; Ag., IV. PL 14. 
Volta, PL 72, Fig. 1. 
Ag., IV. PL 15, Fig. 1. 
Ag., V. PL 43, Fig. 6. 
Ag., IV. PL 13, Fig. 3. 
Volta, PL 37; Ag., V. PL 39, Fig. 2. 
Volta, PL 17, Fig. 3; Ag., IV. PL 3, 

Fig. 2. 
Ag., IV..PL5. 
Volta, PL 53, .Fig. 2. 
Volta, PL 42, Fig. 3; Ag., V. PL 40, 

Figs. 1, 2. 
Ag., V. PL 40, Figs. 3, 4. 
Ag., V. PL 1, Figs. 1, 2. 
Volta, PL 47. 
Volta, PL 72, Fig. 4. 
Volta, PL 22, Fig. 1; Ag., IV. PL 

36, Fig. 2. 
Volta, PL 33 ; Ag., IV. PL 36, Fig. 3. 
Ag., IV. PL 39, Fig. 2. 
Ag., V. PL 23, Fig. 1. 
Volta, PL 55, Fig. 2 ; Ag., V. PL 24. 
Volta, PL 42, Fig. 1 ; Ag., II. PL 

74, Figs. 4, 5. 
Ag., IV. PL 27, Fig. 1. 
Volta, PL 40. 

Volta, PL 38, Fig. 1 ; Ag., V. PL 49. 
Volta, PL 42, Fig. 2. 
Ag., IV. PL 22. 

Volta, PL 26, Fig. 1 ; Ag., IV. PL 42. 
Volta, PL 4 ; Ag., IV. PL 41. 
Volta, PL 6. 
Ag., IV. PL 41 a. 
(In press.) 
Ag., V. PL 14. 
Volta, PL 61, 
Volta, PL 8, Fig. 1 ; Ag., IV. PL 19, 

Fig. 2. 
Volta, PL 20, Fig. 2. 
Ag., IV. PL 39, Fig. 1. 
Volta, PL 58, Fig. 1. 

* The relations of this type are discussed by Cavier in M^m. Mus. d'Hist. Nat., 
Vol. L (1815), p. 321. 
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86. 




Ag., IV. PL 32, Figs. 6, 6. 


86. 


Pycnodui apodut (Volta). 


Volta, PL 36, Fig. 1. 


87. 


Pygaeui bolcanus (Volta). 


Volta, PL 69 ; Ag., IV. PL 20. 


88. 




Volta, PI. 6, Fig. 4 ; Ag., IV. PL 32, 
Fig. 7. 


89. 


u u u 


Volta, PI. 76, Fig. 1. 


90. 


Bhamphognathui paralepaidei Ag. 


Ag., V. PL 38, Fig. 1. 


91. 








Fig. 2. 


92. 


Scatiphagui frarUalts Ag. 


Ag., IV. PL 39, Fig. 4. 


93. 




Volta, PL 7, Pig. 3; Ag., IV. PL 37. 


94. 


•* velifer (Volta). 


Volta, PL 7, Pig. 1 ; Ag., IV. PL 
37 a, Fig. 2. 


96. 


« a M 


Volta, PL 7, Fig. 2 ; Ag., IV. PL 
37 a, Fig. L 


96. 


Seriola analis (Ag.). 


Volta, PL 69, Fig. 1. 


97. 


•* prucaiAg.). 


Ag., V. PLllo. 


98. 


Serranua rugo$u$ Heckel. 


Ag.,IV. PL236(«*pro). 


99. 


Spamodu8 dongattu Ag. 


Volta, PL 32, Fig. 1 ; Ag., IV. PL 
23 h (infra). 


100. 


if U <( 


Volta, PL 31, Fig. 1 ; Ag., IV. PL 
28, Fig. 1. 


101. 


" microstomus (Ag.). 


Volta, PL 46, Fig. 3. 


102. 


U U It 


Ag., IV. PL 23, Figs. 1, 2. 


103. 


Spamodui vulgaris (Blv.). 


Volta, PL 13, Pig. 1, and PL 17, 
Fig. 1 ; Ag., IV. PL 29, Fig. 2. 


104. 


a it a 


Volta, PL 60, Fig. 2 ; Ag., IV. PI. 
28, Fig. 3. 


106. 


u u a 


Volta, PL 73. 


106. 


U U li 


Ag., IV. PL 29, Fig. 1. 


107. 


u u u 


Ag., IV. PL 29, Fig. 3. 


108. 


Sphyraena hokensis Ag. 


Volta, PL 62. 


109. 


SpincusatUhus cuneifiyrmis (Blv.). 


Volta, PL 13, Fig. 2; Ag., V. PL 39, 
Pig. I. 


110. 


Thynnus (?) bolcensis Ag. 


Volta, PL 27. 


111. 


** lanceolatus (Ag.). 


Volta, PL 29, Fig. 1. 


112. 


(f it ii 


Ag., V. PL 23. 


113. 


" (?) propterygius Ag. 


Ag., V. PL 27. 


114. 


Toxotes antiquus Ag. 


Volta, PL 46, Fig. 1 ; Ag., IV. PL 43. 


116. 


Trachynotus tenuiceps Ag. 


Volta, PL 39, Fig. 3; Ag., V. PL 7, 
Figs. 1,2. 


116. 


Trygon murtcatus (Volta). 


Volta, PL 9, Fig. 1. 


117. 


(( tt it 


Volta, PI. 9, Fig. 2. 


118. 


Urolophiu crasticaudcUus (Blv.). 


Type not figureil (de est ?), 


119. 


Urosphen dubia (Blv.). 


Volta, PI. 29, Fig. 4. 
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120. Uroiphen dvbia (Blv.). Ag., IV. PL 36, Fig. 6. 

121. Vonuropns triurus (Volta). Volta, PI. 44, Fig. 2 ; Ag., V. PI. 6. 

122. ** u u Volta, PI. 36, Fig. 3 ; Ag., V. PI. 6. 

123. Xiphopterusfalcatus (Volta). Volta, PI. 67. 

124. Zanelus hreviroitru Ag. Volta, PI. 26, Fig. 2 ; Ag., IV. PL 

38, Figs. 1, 2. 



n. SYSTEMATIC DESCRIPTIONS. 
ELASMOBRANCHZL 

RAJIDAK 

Flatyrhina giirantea (Blt.). 

niNk Raja torpedo O. 8. Volta, ItUolit. Veroneee, p. 621, Plate LXL 

1818. NarcobatuM giganieuM H. D. de BlainTille, Noot. Diet. d'Hist Nat, xxriL 

p. 887. 
1886w Torpedo giganiea L. Agastiz, Neuet Jahrb., p. 297 (name onlj). 
1848. Torpedo gigantea L. AgaMis, Poist. Fom., iii. p. 882 ; •« It. p. 88 (name onlj). 
1860. Nareine giganiea R. Molin, SiUnmgtber. Akad. Witt. Wien, xL p. 686. 
1874. Torpedo giganiea A. de Zigno, Catalogo ragionato dei Petd Fotiili, p. 177. 
1801 Platyrkina giganiea O. Jaekel, Die eocinen Selachier Tom Monte Bolca, p. 

108, textflg. 19. 

The holotype of this species is preserved in the Paris Museum of Natural 
History, aad not, as stated by Baron de Zigno, in the second Qazola Collect 
tion at Verona. In its present state the disk is remarkable for its great 
antero-posterior elongation. De Blainville was of the opinion that this was 
not a character properly belonging to the specimen, but one due to deceptive 
appearances, a portion of the disk having become folded upon itself. 0. Jaekel, 
without having had access to the specimen, imagined that the disk had become 
deformed by mechanical agencies subsequent to the death of the creature. An 
examination of the original leads the present writer to conclude that there is 
no evidence of a folding over of the edges of the disk, nor of distortion due to 
pressure or other causes. Although extremely probable that the lateral mar- 
gin of the disk escaped fossilization, it nevertheless appears certain that the 
form was more elongated longitudinally than in the majority of rays. 

TEYGONIDAR 

Tryffon murioatus (Volta). 

1796. Raja wtwricata Q. S. Volta, Ittiolit. Veronese, p. 37, Plate IX. Figs. 1, 2. 
18ia Trygonobaius mdgarie H. D. de Blainville, Nouv. Diet. d'Hitt Nat xxviL 
p. 886. 
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18*35. Trygcn gazxolae L. Agassic, Neuet Jahrb., p. 297 (name only). 

18d9. Trygon gazxolae L. Agassiz, Poiss. Fom., iii. p. 882**; toI. It. p. 88 (name 

only). 
1851. Trygon gaxzolae J. Heckel, Sitzongtber. Akad. Wise. Wien, tU. p. 325. 
1861. Alexandrinum, sp. U. Molin, Sitzungsber. Akad. Wits. Wien, xlii. p. 579. 
1874. Alexandrinum molini A. de Zigno, Mem. R Ittit. Veneto, xviii. p. 299, PL XII. 
1874. Trygon gazolae A. de Zigno, Catalogo ragionato dei Pesci FomiU, p. 180. 
1894. Trygon (Taeniura) muricahu O. Jaekel, Die eoc&nen Selachier Tom Monte 

Bolca, p. 142, Plate IV. text-fig. 82. 

One can gain some idea of the difficulties attending the identification and 
designation of this species from the following statements of Dr. Jaekel : 

" Et itt auffallend, dast eine Form, die bereits von Volta TortreflUch beachrieben 
nnd abgebildet war, und welche durch ihren reich gegliederten Skeletbau bo leicht 
kenntlich ist, to Tiele nachtragliche Benennungen erfahren bat Volta kannte und 
betchrieb das hier Tafel IV abgebildete Exemplar der Collection Gazola; aller- 
dings rechnete er zu der gleichen Art, die er als Raja muricata bezeichnete, noch 
ein mit einem Stachel besetztes Schwanzfragment (/. c. Taf. ix. Fig. 2), welches 
zu Urolophus crauicauda [xtc] gehort . . . Zu den spateren Benennungen gab z. 
Th. die Auffindung neuer Exemplare und die Nichtberiicksichtigung des Torher 
beschriebenen Veranlassung. So enstanden auf Grund eines Exemplares in den 
Pariser Sammlung die Namen Trygonobatus vulgaris de Blainville und Trygon Ga^^ 
zolae Agassiz, Ton welchen die letztere, obwohl er ohne Beschreibung Teroflent* 
licht wurde, sich in der Litteratur am meisten einbiirgerte. Dass Molin ledigUch 
auf Grund der distalen Stellung des Schwanzstachels eine neue Gattung Alex- 
andrinum aufstellte, . . . kann nicht gerechtfertigt erscheinen" (p. 142). 

The above extract is in complete accord with the views of the present writer, 
save in one particular, which concerns the presence in this species of the form 
of caudal spine attributed to it by Volta. Heckel, and following him most 
writers, have maintained that the original of Volta's PI. IX. Fig. 2 does not be- 
long to Trygon murieatusy but to another form of ray altogether, that now 
known under the name of Urolophus crassicavdatus (Blv.). It is probable, 
however, that the same form of dermal defence is common to both species. 
As for the original of Volta's figure, either the identical specimen, or one so 
closely resembling it as to be indistinguishable from it, is preserved in the 
Paris Museum of Natural History ; and this is seen very clearly to belong 
to a complete individual of Trygon muricatus, 

nrolophus crassioaudatus (Blv.). 

1818. Trygonobatus crauieaudatus H. d. de Blainville, Nouv. Diet d'Hist Nat 

xxvii. p. 887. 
1885. Trygon oblongus L. Agassiz, Neues Jahrb., p. 297. 

Trygon oblongus L. Agassiz, Poiss. Fobs., iii. p. 882, •*, iv. p. 38. 
1851. Trygon brevicauda J. Heckel, Sitzungsber. Akad. Wiss. Wien, vii. p. 824. 
1858. Urolophus princeps J. Heckel, Sitzungsber. Akad. Wissen. Wien, xi. p. 122. 
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1861. Taemura kneri B. Molin, Sitzungsber. Akad. Witt. Wien, xlii. p. 681. 
1868. Urdopkus princep$ Kner und Steindacboer, Denkscbr. Akad. Witt. Wien, 

xxi. p. 82, PUte VI. Fig. 2. 
1874. Trjfgon cUongnt A. de Zigno, Catalogo Ragionato del Pesci FuMili, p. 181. 
1874. Taemiura kneri A. de Zigno, ibid., p. 182. 
1874. Urolophua prineeps A. de Zigno, ibid., p. 188. 

1889. Taatimra kneri A. S. Woodward, Cat Foesil Fitbes Brit. Mas., pt i. p. 163. 
1804. Urolophu crassicauda O. Jaekel, Die eocanen Selacbier yom Monte Bolca, 

p. 148, PUte V. 

It seems desirable to give the complete 87non3rmy of tbis species, as there is 
no possible reason for doubting that all of the rays described under the various 
names cited above belong to a single species. There is no specimen at the 
Paris Museum which can be certainly identified as the type either of de Blain- 
ville's Trygonobatus cnuncaudatus, or of Agassiz's Trygon oblongtts. 



CARCHARIIDAK 
Caroharias (Sooliodon) ouvieri (Aoassiz). 

(Tezt-flgure A,) 

1796. Sqwdui canAarioB G. S. Volta, Ittiolit Veronese, p. 10, Plate III. Fig. 1. 
1807. Sgualus vulpes Scortegagna,. F. O., Memoria epistolare al Sig. Faujas-St- 

Fond. 
1807. Squaltti carcharias G. Gazola, Lettera al Sig. Scortegagna, &c. 
1818. Sgualus innominatus (errore) H. D. de Blainville, Nouv. Diet d'Hist Nat. 

xxvilL p. 886. 
1886. Galeus euvieri L. Agaitiz, Neues Jahrb., p. 291. 
1889. GaUus cumeri L. Agaisiz, Poiss. Foes., iv. p. 88. 

1860. ProtogaUus minor {pars) R. Molin, Sitzungsber. Akad. Wiss. Wien, zL p. 6a3. 
1874. Alopiopiis euvieri (pan) A. de Zigno, Catalogo ragionato dei Pesci Fossili, 

p. 174. 
1894. Gideus euvieri O. Jaekel, Die eocanen Selacbier vom Monte Bolca, p. 172, 

text-fig. sa 

The holotype of this species forms part of the Gazola Collection in Paris, 
and another specimen slightly smaller than the type is preserved in the Uni- 
versity of Padua Museum. An outline figure of the latter is given by Jaekel, 
and likewise the following description : — 

" Wat nnn schliestlicb das kleinere, vorstehend abgebildete Exemplar der Padu- 
aner Sammlnng betrifft, so ist dasselbe fast voUstiindig erbalten, also wesentlich 
besser, als das von Volta abgebildete und von Agassiz als Gcdeus euvieri bezeich- 
nete. . . . Die Brustflossen sind schlank, fast sichelformig rilckwarts gekriimmt." 

Regarding the type-specimen in the Paris Museum the same author re- 
marks that the rostral region is incompletely preserved, and " von den Flossen 
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Bind nur die beiden Brostfloesen deutlich." A little further on, however, he 
sRys : '' Die erste Riickenfloese ist aach bei dem Poriser Exemplar an derael- 
ben Stelle angedeutet, wo sie bei dem hier abgebildeten dtzt, namlich on- 
mittelbar fiber dem Hinterrand der Brustfloeeen. Auch die zweite Dorsalis 
und die Analis scheinen bei dem Pariser Sttick an der gleichen Eorperstelle, 
wie an dem Padoaner, iibereinander zu stehen. . . . Ueber die Form der 
Schuppen und sonstigen Einzelheiten konnte ich leider an dem Pariser Stuck 
keine zuverlassige Beobachtung anstellen " (p. 174). 

The present writer has not been able to verify the above description in all 
particulars, but on the other hand has found it possible to observe some details 
not previously made known. 

The specimen, by the way, is preserved on a single slab, and the catalogue 
of the Museum does not show that it ever existed in counterpart, although the 
contrary is affirmed by Jaekel. The anterior third of the trunk lies squarely 
on its back in the matrix, the first dorsal fin being thus wholly or for the 







Fio. A, Type^pecimen of Ccureharias (Scoiiodon) cuvieri (Ag.). X ^. Extremi- 
ties of the dorsal and caudal fins hypothetically restored. 

most part concealed. The remainder of the trunk is visible from the lateral 
aspect, and the fins which it exhibits are the posterior dorsal, anal, and a 
portion of the lower lobe of the caudal, as indicated in the accompanying 
Figure A, A small triangular mass of scales lying immediately in front of the 
posterior dorsal may perhaps be interpreted as a ruptured portion of the 
shagreen, or possibly even as the displaced tip of the anterior dorsal. 

The shagreen is very excellently preserved over various portions of the body, 
the form and structure of the individual scales appearing as distinct as in life. 
The shagreen granules agree so perfectly with those of the recent Scoiiodon 
that no further description is necessary, and the same is true of the dentition. 
A number of the teeth are preserved in their natural position in the mouth 
region, and all exhibit very clearly the inclined triangular crown with smooth 
edges characteristic of Scoiiodon. It will be seen that the identification which 
is here made of this shark as a species of Scoiiodon is in accordance with all 
the characters, except that the rostrum appears to have been rather less pro- 
longed. In the above text-figure, the posterior dorsal and caudal fins have 
been hypothetically restored. 
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Altogether seventeen species of elasmobranchs are known from the Monte 
Bolca horizon, a list of which is subjoined : 

Spboieb of Elasmobranchs from Montis Boloa. 

1. Bhdnobaiis zignii (Heckel). 10. Promyliobatia gaaolae (Zigno). 

2. ^ priTnaetmi Zigno. 11. Lamna vincenti Winkler. 

3. Platyrhina bokerms (Heckel). 12. Odontaspis hopei Ag. 

4. ** egertoni Zigno. 13. Carcfiarodon auriculatus (Blv.). 

5. *' giganUa (Blv.). 14. Pseudogalew voUai Jaekel. 

6. Nareine molini Jaekel, 16. Alopu^m pl^odon Lioy. 

7. Trygon muricattu (Volta). 16. Carcharias (Scoliodon) cuvim (Ag.). 

8. ** zignii (MoUn). 17. Mesiteia emUiae Kramb. 

9. Urolophus crauicavdatui (Blv.). 



TELEOSTOMI. 

▲CTINOPTERYOn. 

ALBULIDAE. 
MONOPTBRUS Volta. 

Trunk elongated oval and laterally compressed. Head relatively short, with 
steep frontal profile ; opercular bones well developed. Vertebrae at least 60 
in number, half of them being caudal. Length of anterior pectoral fin-ray 
exceeding maximum depth of trunk ; pelvic fins minute, situated nearer the 
anal than the pectoral pair. Anal placed opposite the dorsal, and rising into 
an acuminate lobe in front. Caudal very deeply forked, with a scaly lamella 
extending over the middle of the tail at the base. Mouth opening small, a 
series of conical teeth present along the margin of the jaws, and a series of 
hemispherical crushiDg teeth placed further back. 

Monopterus gigas Volta. 

1796. Mancpteros gigas G. S. Volta, Ittiolit Veronese, p. 191, Plate XL VII. 

1818. Moncpteroe gigas H. D. de BlainviUe, Nouv. Diet. d'Hist. Nat., xzvii. p. 357. 

1885. Platinx giga$ L. Agassiz, Neues Jahrb., p. 804. 

1838-44. Platinx gigai L. Agassis, Poiss. Fobs., t. pt. 2, p. 126. 

1874. Platinx gigas A. de Zigno, Catalogo ragionato del Pesci Fossili, p. 151. 

The removal of this species from the genus Platinx, and its transfer to the 
vicinity of Chanos, amongst the Albulidae, appears warranted by the presence 
of numerous hemisphericfd crushing teeth in the pharyngeal r^on, and by the 
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structure of the caudal and other fins. The dorsal and anal are situated oppo- 
site each other, and consist each of 20 rays. The caudal is short and much 
expanded, covered with a scaly lamella along the middle at its base, and the 
distance between the extremities of its lobes exceeds the maximum depth of 
the trunk. All of the fins have the foremost ray covered with a finely rugose 
dermal layer, and the anterior pectoral fin-ray is as much enlarged and elon- 
gated as in certain Osteoglossidae and Chiroceiitridae. This species, of which 
several examples are known, attains a total length of about 80 cm. 



SCOPELIDAK 

Holosteus esooinus Aoassix. 

1838-44 Holotteui esoeinus L. Agassiz, Poiss. Foss., v. pt. 2, p. 85, Plate XLIII. 

Fig. 6. 
1866. ffolosteiu etocinuM H. G. Bronn, Lethaea Geognoitica, p. 683, Plate XLIL* 

Fig. 8. 
1874. Holoiteui etodnui A. de Zigno, Catalogo ragionato del Pesci Foesili, p. 140. 

The holotype and only known example of this species is an imperfectly 
preserved fish belonging to the Gazola Collection of the Paris Museum. It 
bears on the reverse the following MS. inscription in Agassiz's handwriting : 
" Cette plaque est ^videmment composde de pieces incoherentes, surtout de la 
partie ant^rieure de la dorsale, et vers le front de la t^te; cependant la colonne 
vertebrale indique un poisson d'un genre nouveau voisin de Belone,*' 

An examination of the specimen shows that the vertebral column is intact 
from the occiput at least as far as the insertion of the dorsal fin, the latter 
being unquestionably preserved in its natural position. It is evident that the 
triangular piece intended to represent the intemeurals supporting the dorsal 
does not belong to this fish, and the same remark applies also to another 
fragment introduced in advance of the dorsal, which was properly recognized 
by Agassiz as " n^^tant q^une fausse dorsale." Although the authenticity of 
the anal itself is doubtful, its position is shown by the presence of fin-supports 
to be opposite the dorsal. Very little of the portion posterior to the anal fin 
can be regarded as other than a factitious mosaic. 



CAEANGIDAE. 
Cfiuranz primaevus, sp. nov. 

(PlAte 1, Fig. 4 ; Tez^fli^• B.) 

A small species attaining a total length of about 10 cm. Head with oper- 
cular apparatus contained slightly less than 3^ times in the total length to base 
of caudal fin. Trunk laterally compressed, elongated, regularly fusiform. An- 
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tenor dorsal fin with about 8 spines of moderate length, closely followed by 
the low second dorsal with about 20 soft rays. Anal fin opposed to the pos- 
terior dorsal, and apparently of equal extent, preceded by two short and sepa- 
rate anal spines. Dorsal and anal finlets not observed. Scales thin and small. 
Lateral line with well-developed scutes along its entire length, the line arch- 
ing upward and the scutes becoming shorter anteriorly; number of scutes 
about 65. 

The unique individual upon which the above description is based exists 
in counterpart, and details taken from both halves have been combined in 



Fio. B, Caranx primaevus^ gp. no v. X {• 

the adjoining Figure B. This is the earliest recorded appearance of the 
genus in geological history, the half-dozen fossil species that are known being 
confined to the Oligocene and Miocene. Amongst the latter C. ovalis^ which is 
imperfectly known, seems to have resembled the present species in general out- 
line, and amongst modem forms the species commonly referred to " Trachurus" 
(e. g., Caranx trachurus and C, picturatus) present the same peculiarity of hav- 
ing scutes developed along the entire length of the lateral line. 

The type-specimen, which is from Monte Bolca, is preserved in the Museum 
of Comparative Zodlogy. 

LABRIDAE. 
Symphodus szajnoohae (Ziono). 

(Piste 1, Fiff. ff.) 
1887. Crenilabnts szajnochtie A. de Zigno, Mem. R. Istit Veneto, xziii. p. 17, Fig. 8. 

Besides the holotype of this species, which is small and imperfectly pre- 
served, no other examples have come to light until recently, when one was 
acquired for the Museum of Comparative Zoology, and another for the Car- 
negie Museum at Pittsburgh. The individual belonging to the Cambridge 
collection is preserved in counterpart, and is interesting for the additional 
information which it affords in regard to certain structural details. 

This example has a total length of 10 cm. to the base of the caudal fin, and 
in this distance the head with opercular apparatus is contained four times. 
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The preopercolum is strongly serrated, its posterior border being produced 
into very prominent spines. The marginal teeth are conical and arranged in 
single series, no pharyngeal teeth being observed. The vertebrae are about 
25 in number, of which 14 are caudal. The dorsal fin is much extended, with 
about 26 rays, and of these 11 are spinous. The caudal is composed of 17 
principal rays, there being one more in the upper than in the lower lobe, and 
these are preceded both above and below by four or five spinelets. The anal 
appears to be formed of about eight rays in addition to the spines, but their 
number cannot be accurately counted. There are at least eight branchioetegal 
rays. Evidence of the former extension of the scales over the opercular bones 
and cheeks is not apparent in the present condition of the specimen, nor in iact 
is it ordinarily to be expected amongst fossils. The scales are thin, ctenoidal, 
and very strongly pectinated. 

Crenilabrus was separated by Cuvier from Labrus as a distinct genus on 
account of its having a serrated preoperculum, but it has been shown by D. S. 
Jordan in his Review of Labroid Fishes ^ that the form is identical with the 
earlier described Symphodus of Rafinesque. 



CHAETODONTIDAE. 
PYGAEUS AoAssiz. 

To this imperfectly known extinct genus have been referred half a dozen 
species from the Bolca Eocene, and two from the Lower Miocene of Chiavon, 
Vicentin. The type species is P. holcanm (Volta), renamed P. gigoa by Agassiz. 
This is a large form, attaining a total length of about 35 cm., the remaining 
species being very much smaller, and included by Agassiz only provisionally 
in the same genus with the type. It appeared to Agassiz that the smaller 
forms constituted a group by themselves, typified by P. coleanus, but passing 
over into the group of larger forms through the intermediate P. oblangvs. Con- 
cerning the advisability of subdividing the genus, Agassiz remarks as follows: 
"II faudra done probablement d^membrer un jour ces espies et en faire 
autant des genres qu'on y reconnattra de types differents, en les ^tudiant d'une 
mani^re plus complete; ce qui sera d'autant plus difficile que les Pyg^ sont 
fort rares dans les collections." 

There are in addition to the small number of forms known to Agassiz two 
other species represented by a solitary individual each, which are evidently 
closely akin to Pygaem holcanua^ although possessing more finely divided 
vertical fins. These are the so-called Acan^ums gaaolae Massalongo* and 
A. gaudryi de Zigno,* from the Bolca Eocene, whose true position amongst 

^ Jordan, D. S., A Review of the Labroid Fishes of America and Europe, Rept 
U. 8. Fish Coram, for 1887, pp. 559-090. 1891. 

< Specimen Photogr. Anim. Foss. Agr. Veron., 1859, p. 20. 
* Atti R. Ittit Veneto, xziii. 1887, p. 14, Fig. 2. 
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Chaetodonts has already been suspected by Smith Woodward. It is probable 
that they represent tjrpes of distinct genera, but for the present they may be 
most conveniently included within the limits of Pygaeus, as purposely extended 
by Agassiz. It is evident that some of these forms are closely related to 
modem Acanthuridae, the chief differences consisting in the great development 
of the dorsal spines, and the fact that the maxilla and premaxilla are distinct. 
The latter condition is alone sufficient to warrant the retention of these larger 
species of Pygaeus amongst the Chaetodontidae, rather tlian amongst the Acan- 
thuridae, or so-called ** Acronuridae " of Giinther, and Teuthidae of Jordan. 
On the other hand, the teeth are much stouter than in living Chaetodonts. 

We have now to offer the description of a new species of Pygaeus, as con- 
straed in it8 broader sense, no division of this genus being at present attempted.^ 
The type-specimen formerly belonged to the Marchese di Canossa CoUectiou, a 
part of which was purchased some months ago for the Museum of Comparative 
Zo6logy. The choice of a specific title has been determined by the desire to 
commemorate the labors of the master in this field, his name not being simi- 
larly associated with any other member of the Bolca fauna. 



Pygaeus afirassiziii sp. nov. 

(Plate 2.) 

D. 10 + 9; A. 5 + 8; V. 6; P. 17 or 18. 

A comparatively large species, attaining a total length of about 19 cm. 
Maximum depth of trunk contained twice, and length of head with opercular 
apparatus three times in the total length to base of caudal fin. Dorsal fin 
arising immediately behind the occiput and extending as far as the caudal 
pedicle with ten subequal spines and nine articulated rays, the latter not 
longer than the former, and not produced into an acute lobe in front. Anal 
spines gradually increasing in length and stoutness from the first onward, the 
fifth equalling the foremost articulated ray in length, and longitudinally 
striated. Articulated portion of the anal corresponding in size and position 
to the articulated dorsal. Abdominal vertebrae 10, caudal 13. Large incisi- 
form teeth present in front, gradually diminishing in size posteriorly, appar- 
ently in single series ; maxilla and premaxilla clearly separate. Scales small, 
those of the posterior part of the body in the form of shagreen-like calcifications 
and tubercles. Neural spines of abdominal region and all of the interspinous 
bones much expanded ; pelvic bones strongly developed. No lateral caudal 
spines. 

1 The writer is indebted to President Jordan, than whom is no higher authority, 
for the suggestion that " Pygaeus, and possibly Apostasis also, should be taken as 
representing a distinct family, which would occupy a more central position near 
the common ancestry of Acanthuridae Chaetodontidae, and Siganus (Teuthis) ** {litt, 
Kay, 1904). 
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The general outline of body in this species is more suggestive of Acanthurus 
than Pygaeus, but tbe fin-structuie is wholly in accord with the latter genus. 
The development of the spinous dorsal is about equal to that of the type 
species of Pygaeus, but the articulated dorsal is less strongly developed. This 
is a character of specific importance, and its variation amongst different forms 
belonging to the same general group is indicated by the following formulae : 

Pygaem Mcanus D. 10 or 12 + 20 {Jide Agassiz). 

«' agassizii D. 10 + 9 ; A. 6 + 8. 

'< nobilit D. 12 + 12 ; A. 8 + 12. 

" eoleamta D. 14 H- 16 ; A. 9 + 11. 

Acanthunu gaudryi D. 7 + 28 ; A. 3 + 25. 

*' tenuU D. 9 + 21 ; A. 3 + 10. 



LOPHIIDAE. 

Histionotophorus, nomen nov. 

[Histiocephalua A. de Zigno, 1887.] 

The name proposed for this genus by Baron de Zigno is not only inap- 
propriate but preoccupied, Diesing having applied it to a genus of Vermes 
in 1851. The title Histiocephalus may therefore be discarded in favor of 
HistionotophoruSy which is bestowed in allusion to the sail-like median fin ex- 
tending along the back. 

Histionotophorus bassani (Ziono). 

(Plftte 1, FIfft. 1-3; Text-flg. C.) 

1887. Histiocephalua baisani A. de Zigno, Mem. R. Istit. Veneto, xxiii. p. 81, Fig. 9. 

D. 1-1-1 + 18; C.8; A.9; V.7; P. 6. 

A comparatively small pediculate species attaining a total length to the 
base of the caudal fin of about 6 cm. Mouth oblique, maxillary extending far 
downward, dentary thickened, jaws with cardiform teeth, skin naked. An- 
terior dorsal of three separated tentacle-like spines on the head, posterior dorsal 
high, much extended, with thirteen articulated rays, the fin-membrane stiffened 
at the base with small spiniform calcifications. Pectoral members situated 
immediately above the origin of the anal fin, their short rays directed vertically, 
and supported by extremely long pseudobrachia, which are apparently composed 
of two actinosts. Number of vertebrae apparently not more than 18 (according 
to de Zigno, however, there are 22 in the type, 10 abdominal and 12 caudal). 

Three specimens answering to the above description, two of them in counter- 
part, are preserved in the Museum of Comparative Zoology, and their princi- 
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pal characters are combined in the accompanying text-figure, so far as they are 
observable. There is little room for doubt that these interesting and rare 
pedicolates are identical with the species described by Baron de Ziguo under 
the name of HistiocepfuUiu bassani^ although the type-specimen is so imper- 
fectly preserved that his description is at variance in some points with the 
one given above, and the affinities of the type have remained more or less 
obscure. The latter, indeed, was referred to the Scorpaenidae by Dr. A. S. 
Woodward in his Catalogue of Fossil Fishes in the British Museum. The 
characteristic pectoral members are not shown in de Zigno's illustration of 
this form, and the head is much disfigured; as for a supposed membrane sup- 
ported by the cephalic spines (to which the name Histiocephalus alludes), no 
indication is afforded by the new material that such a structure existed. An 
interesting fact to be noted is the close correspondence existing between the 
fin-formulae of the fossil and recent sjjecies. In the common Angler, Lophiua 



Fig. C llistionolophoiut bassani [de Zlgno). X}- A composite drawing based 
upon three indiTiduals belonging to the Mns. Comp. Zool. 

pitcatorius, for instance, as well as in the form under discussion, the first and 
second dorsal together comprise 13 rays, and the number of rays belonging to 
the caudaly anal, and ventral fins is identical in both species. 

It is to be regretted that the cranial osteology is not more cle^iriy displayed, 
as it would be interesting to compare the various degrees of modification 
exhibited by the Eocene and modem pediculates. The recent genus Corynolo- 
phus exhibits a similar thickening of the dentary and other bones of the lower 
jaw, and another resemblance is seen in the construction of the premaidllaries, 
which are probably movable, but further than this we cannot go. Attention 
should be called, however, to the I'emarkable fact of a type of fish-life appear- 
ing suddenly in the Eocene^ already highly modified, without any known 
predecessors nor any that can be plausibly conjectured, but which persists after 
its first introduction essentially unchanged until modern times. 

TOL. XLVI.— HO. 1 3 
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GYMNODONTIDAE. 
Diodon erinaceus Aoassiz. 

(Text-flsure I>.) 

1844. Diodon erinaceus L. Agassiz, Poiss. Foss., ii. pt. ii. p. 274. 

1869. Diodon erinaceus A. B. Massalongo, Specimen Photogr. Anim. Fobs. Agr. 

Veron., p. 21, Plate XIL Fig. 2. 
1874. Diodon erinaceus A. de Zigno, Catalogo ragionato del Pesci Foeaili, p. 163. 
1876. Diodon erinaceus F. Bassani, Atti Soc. Veneto-Trent Sci. Nat., iii. p. 180. 
1901. Diodon erinaceus A. S. Woodward, Cat. Fobs. Fishes Brit. Mus., pt. It. p. 572L 



Fig. D. Diodon erinaceus Ag. X }. 

This species has never been satisfactorily defined, and with the extremely 
limited material that has thus far been obtained, a precise definition is not yet 
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poesible. Agassiz's sole description consists in the statement that it is ''une 
esp^ de trois ponces de long, remarquable par sa forme ovale et par ses 
piquants courts, robostes et assez clair-aem^s." Of the type-specimen, now 
preserved in the BriUsh Museum, Dr. Woodward states that it is exposed 
from the ventral aspect, has the dentition much obscured, and ** no fins are 
seen except part of the caudaL The largest and most slender spines are at the 
sides of the middle of the trunk." 

The type-specimen has never been figured, and the species is so little known 
that it seems desirable to furnish an illustration of a specimen closely resem- 
bting the type, which has recently been secured by the Museum of Comparative 
Zoology. This is shown from the ventral aspect in the adjoining text-figure 4, 
and it will be seen that scarcely any differences are to be noted between it and 
the so-called " Enneodon echinus " of Heckel. In the latter, according to this 
author, ** der Oberkiefer ist mit sieben kleinen Zahnplatten besetzt, die gleich 
einer Beihe flacher Schneidezahne dicht an einander stehen." There are some 
obscure indications that separate teeth were also present aroimd the margin of 
the upper jaw in Diodan erirutceus, but as this cannot be absolutely demon- 
strated at present, it is not deemed advisable to unite these two species. The 
lower dental plate is well shown from the inferior aspect in the Cambridge 
specimen, and does not appear to have been divided by a median longitudinal 
suture. Pelvic fins are not observable, nor has the writer been able to detect 
them in any specimen of D. tenuispinus from Monte Bolca thus far examined 
by him. An example of this species so closely resembling the type as to 
have been confused with it by some writers is treasured amongst the splendid 
collection belonging to the Paris Museum of Natural History. For the excep- 
tional favors and facilities enjoyed at the hands of M. Albert Qaudry and 
M. Bonle during his study of this collection the past year, the writer finds it 
difficult to express his deep sense of obligation and gratitude. 
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EXPLANATION OF PLATES. 



All figures are of the natural size, and the originals are presenred in the 
Museum of Comparative Zoology. 

PLATE 1. 

Figs. IS. Histionotophorus batsani (Zigno). Upper Eocene ; Monte Bolca. Figs. 1 

and 1 a are counterparts of tlie same specimen. 
Fig. 4. Caranz primaevus^ sp. noT. Upper Eocene ; Monte Bolca. 
Fig. 6. Symphodus SMajnochae (Zigno). Upper Eocene ; Monte Bolca. 



PLATE 2. 
Pygaeus agcLssizii, sp. noT. Upper Eocene ; Monte Bolca (ex Canossa Collection). 
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PUBLICATIONS 

OF THE 

MUSEUM OF COMPARATIVE ZOOLOGY 

AT HARVARD COLLEGE. 



There have been published of the Buixetin Vols. L to XLI., and 
also Vol. XLIV. ; of the Memoirs, Vols. L to XXIV., and also 
Vols. XXVIIL and XXIX. 

Vols. XLIL, XLIII., XLV., XLVL, and ithVlL of the Bulle- 
tin, and Vols. XXV., XXVL, XXVIl., XXX., and XXXL of the 
MicMoiits, are now in course of publication. 

The lit'LLKTiN and IMicmoiks are devoted to the publication of 
original work In' the l^iofessors and Assistants of the Museum, of 
investigations carried on l)v students and others in the different 
Laboratories of Natural History, and of work b}- specialists based 
upon the Musemn Collections and Explorations. 

The following publications are in preparation :■•— 

Kepoi-rs oil the Kesults of Dreilgiiiii Operations from 1877 to 1880, in cliHr^^e of 

Alexander Agassiz, hy the U. S. CoHst Survey Steamer " Blake," Lient. 

Commander C. D. Sigshee, U. S. N., and Conmiander J. H. IJartlett, U. S. N., 

C^ommnnding. 
Reports on the Uesuhs of the Exi)edition of 1801 of the U. S. Ki«li Coinniissiuii 

Steamer " Albatross," Lieut. Commander Z. L. Tanner, U. S. N., Coin- 

nmnding, in charge of Alexander Agassiz. 
Re})ort8 on the Scientific Hesulls of the Expedition to the Tropical Pacific, in 

charge of Alexander Agassiz, on the U.S. Fisli. Commission Steamer 

"Albatross," from August, 1899, to March, 1900, Conmiander Jefifereon F. 

Moser, U. S. N., Commanding. 
Contributions from the ZoiJIogical F.ahoratory, Professor K. L. Murk, Director. 
Contrihii lions from the Ceological Laboratory, in charge of VProfessor N. S. 

Shaler. 

Tht^se [)iibHcations are issued in ninnbers at irregular inter- 
vals ; one voliune of the Hiilletin (8vo) and half a volume of the 
Mcnioira (-^to) usually np[>car annually. Each number of Ibe 
Bulletin and of the Memoirs is sold separately. A price list 
of the publications of the ^Muscinn will be sent on application 
to the Librarian of the Museum of Comparative Zoology, Cam- 
bridge, Mass. 
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No. 4 — Three Letters from Albxandbb Agassiz to the Hon. 
George M. Bowers, United States Fish Commissioner, on the 
Cruise, in the Eastern Pacific, of the U. S, Fish Commission 
Steamer "Albatross;* Lteut. Commander L. M. Garrett, 
U. S. N., Commanding. 

1. 

Lima, Pbbu, November 28, 1904. 

The "Albatross,'* under command of Lieutenant-Commander L. M. 
Garrett, left San Francisco on the 6th of October and arrived at Pan- 
ama the 22d. On her way along the coast Professor C. A. Kofoid 
took advantage of the opportunity for making surface hauls with the 
tow nets as well as vertical hauls, generally to a depth of 300 fathoms. 
A large amount of pelagic material was thus collected, not at a great 
distaticefrom the coast however. Off Mariato Point the "Albatross? 
made two hauls in the vicinity of the stations where in 1891 she found 
"modern green sand," in about 500 and 700 fathoms. It was interest- 
ing to find the green sand again, as the specimens collected in 1891 were 
lost in transit to Washington. I am fortunate in having as assistant 
for this trip, Professor Kofoid, who has had great experience in studying 
the Protozoa both in fresh water and at sea. He has been given charge 
of the collection of Badiolarians and Diatoms and of other minute 
pelagic organisms ; and he will prepare a report on the results of that 
branch of the work of the expedition. 

The " Albatross " arrived at Panama on the 22d ; she was coaled and 
provisioned at once. On my arrival at Panama on the 1st of November 
I found her ready for sea, and on the 2d we left for Mariato Point to 
make a few additional trawl hauls in the region of the green sand. In 
both the hauls made off Mariato Point green sand was found, but not 
in the quantity obtained in 1891. 

From Mariato Point we made a straight line of soundings towards 
Chatham Island in the Galapagos, intersecting the ring of soundings 
we made northeast of the islands in 1891. The deepest point of the 
line (1900 fathoms) was found about 100 miles southwest of Mariato 
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Point. The bottom continued to show about 1700 fathoms for nearly 200 
miles, and then shoaled very gradually to 1418 fathoms about 80 miles 
from Chatham Island. The slope became quite steep, the 1000-fathom 
line not being more than 60 miles from Chatham Island. We ran 
a short line south of Hood Island, and found a somewhat steeper slope 
to that face of the Galapagos, reaching over 1700 fathoms in a distance 
of less than 50 miles, when the bottom remained comparatively flat^ 
attaining a depth of 2000 fathoms about 100 miles farther south. This 
depth we carried eastward on a line to Agnja Point, until half-way the 
soundings had increased to over 2200 fathoms and remained at about 
that depth to within 60 miles of the coast, when the depth rapidly 
shoaled. From Aguja Point we ran a line of soundings to the southwest 
to a point about 675 miles west of Callao; on this line the depths 
gradually increased from 2200 fathoms, 100 miles off the Point, to 
nearly 2500 fathoms. On running east to Callao the depth soon in- 
creased to about 2600 fathoms, and at a distance of about 80 miles off 
Callao we dropped into the Milne-Edwards Deep and found a depth of 
over 3200 fathoms. We spent a couple of days in developing this 
deep, making soundings of 1490, 2845, 458, 1949, 2338, and 3120 
fathoms ; showing a great irregularity of the bottom within a compara- 
tively limited area of less than sixty miles in diameter. Thus fkr all 
our soundings have been made with the Lucas sounding-machine. 

In the Panamio basin to the northeast of the Galapagos we only 
trawled off Mariato Point, but we occupied ten stations with the tow 
nets, hauling both at the surface and at 300 fathoms, and vertically 
from that depth ; we also continued this pelagic work at nearly all the 
stations (35) from the Galapagos to Callao. 

When off Chatham Island we began to trawl and used the tow nets 
regularly, occupying twenty stations. The nets were in charge of Mr. 
F. M. Chamberlain. The pelagic collections, as a whole, are remarkably 
rich. They are especially noteworthy for the great variety and number 
of pelagic fishes obtained inside the 300-fathom line at a considerable 
distance from shore, — from 300 to 650 miles. Many of these fishes 
had been considered as true deep-sea fishes to be obtained only in the 
trawl when dredging between 1000 and 1500 fathoms or more. On 
one occasion the tow net brought up from 300 fathoms, the depth being 
1752 fathoms, no less than 12 species of fishes; of one species of 
Myctophum we obtained 18 specimens ; of another, 37 ; of a third, 45 ; 
in all, nearly 150 specimens. On other occasions it was not uncommon 
to obtain 8 or 10 species, and from 50 to 100 specimens. Among the 
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most interestiug types obtained in the tow net I may mention as coming 
from less than 300 fathoms, Stylophthalmus and Dissoma, both of which 
Chun considers as deep-sea fishes, found from 600 to 4000 metres; 
also a species of Eufypharynx obtained for the first time in the Pacific. 
Stylophthalmus I had also caught in a tow net in 1900, during the 
tropical Pacific Expedition of the " Albatross/' in depths of less than 
300 fathoms. In the lines we ran across the great northerly current 
which sweeps along the coast of Peru and Chili and is deflected west- 
ward at the easterly comer of the Galapagos Islands, we obtained with 
the tow nets an unusually rich pelagic fauna at depths less than 300 
fathoms. We collected a number of Schizopods, among them many 
beautifuliy colored Gnathophausiae, pelagic Macrurans; huge, bril- 
liant red Copepods, as well as many other species of blue, gray, mottled, 
and banded Copepods. Lucifer and Sergestes were abundant in many 
of our hauls. Many species of Arophipods were collected, Hyperids 
without number, especially where the surface hauls were made among 
masses of Salpae, which, on several occasions, formed a jelly of Tuni- 
cates. Several species of Phronimae also occurred constantly in the tow 
nets. Sagittae were very numerous, a large orange species being note- 
worthy. Several species of Tomopteris, some of large 8i2e and bril- 
liantly colored, violet or carmine with yellow flappers, and two species 
of Pelagoneraerteans. Two species of orange-colored Ostracods were 
also common, one having a carapace with a long spiny appendage. 
We obtained several species of pelagic Cephalopods, Cranchia and 
Taonis among them. Two species of Doliolum also occurred, but they 
were never as abundant as the Salpae, two species of which often con- 
stituted the whole contents of the tow net. 

In the surface and deeper tows we also procured a number of Acalephs ; 
we have thus flEur collected more than 50 species of Medusae and 
SiphoQophores, many of which have been figured by Mr. Bigelow, dif- 
fering from those of the 1891 Expedition. AtoUae, and other deep- 
sea Medusae, were common within the 300-fathom line. The Salpae 
guts gave us, in addition to the finer tow nets, immense collections of 
Radiolarians, Diatoms, Dinoflagellata, many of which have been con- 
sidered to live at great depth and upon the bottom. The number of 
Diatoms found in this tropical region is most interesting. They have 
usually been considered as characteristic of more temperate and colder 
regions. On several occasions the surface waters were greatly discolored 
by their presence, and the extent of their influence on the bottom de- 
posits is shown by the discovery of a number of localities where the 
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bottom samples at depths from 1490 to 2845 fathoms in the track of 
the great Peruvian current formed a true infusorial earth. 

The tow nets also contained many species of Hyalea, Cjmbulia, 
Styliola, Cleodora, Tiedemaunia, Clio, and the like. On one occasion 
the mass of the pelagic hauls consisted entirely of small brown 
Copepods, the contents of the tow nets looking like sago soup. Another 
time Sagittae, Salpae, Doliolum and Liriope, all most transpai^nt forms, 
formed the bulk of the tow net's catch. Again, Firoloides and 
Carinarias constituted the bulk of the haul. These catches, coming 
on successive days or interrupted with hauls of more than mediocre 
quality, show how hopeless it is at sea to make any quantitative analysis 
of the pelagic fauna and flora at any one station within the influence of 
such a great oceanic current as the Chilian and Peruvian stream. 

Hauls of the trawl made at the western extremity of our lines 
brought us within the area of the manganese nddules, with its radiolarian 
ooze mud, shark's teeth^ Cetacean ear-bones and beaks of Cephalopods ; 
nothing could stand the damaging work of these nodules in grinding to 
pieces all the animal life the trawl may have obtained. Down to the depth 
of 2200 fathoms or so the bottom was covered by Globigerina ooze, its 
character being more or less hidden when near the coast by the amount 
of detrital matter and terrigenous deposits which have drifted out to sea. 

North of the Galapagos we found vegetable matter at nearly all the 
stations, and between the Galapagos and Callao such material was not 
uncommon in the trawl. 

Beyond the line of 2200 fathoms dead Eadiolarians became quite 
abundant on the bottom, as well as in the mud of the manganese no- 
dules, though among the nodules it was not uncommon to find an occasional 
Biloculina. Many of the dead Radiolarians found on the bottom Professor 
Kofoid found in the guts of Salpae swimming near the surface or within 
the 300-fathom line in the tow nets sent to that depth. The same is 
the case with many of the Dinoflagellata which had been considered as 
deep-sea types. In our tow nets from 300 fathoms we found very com- 
monly Tuscarora, Tuscarosa, Aulospira, and others. In deptlis of 300 
fathoms to the surface the tow net was rich in Tintinnidae, either dead 
or moribund Plauktoniellae, and Dinoflagellata. Among the Dinoflagel- 
lata there were 10 species of Ceratium, 9 of Peridinidae, Gonyaulax, 
Phalacroma, Pyrocystis, Cyttarocylis, Undella, and Dictiocystus. On the 
surface Planktoniella sol predominates with Asteromphale, Biddulphia, 
and Synidia thalassothrix ; among the Dinoflagellata we obtained 12 
species of Cei-atium, 5 of Peridinium, and 22 species of other Peredinidae, 
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Among the Tintiunidae were a number of Sticholonche ; among the 
Acantheriae were specially to be noticed Acanthometra, Acanthostaurus, 
AmphUonche, GoUozoum, Thalassicola, and a number of Chirospira 
murrayana^ and a few Challengeridae. 

Our trawls brought up from the bottom many interesting fishes, among 
which I may mention Bathypterois, Ipnops, a few bat fishes, all species 
thus far described by Mr. Garman from the 1891 Expedition. I may 
also mention a Chimaera, different from the Chili species. The fish 
have been admirably cared for by Dr. J. C. Thompson, U. S. N. 
Among the Crustacea : Lithodes, Munidopsis, and many Macrurans, all 
well-known species of the 1891 Expedition. We found a few Mollusks, 
and a few interesting genera of tubicolous Annelids. Compared to the 
1891 Expedition, few starfishes and brittle stars were obtained, and still 
fewer sea urchins, only one species of Aceste and one of Aerope, a 
marked, contrast to the numerous Echini collected in the Panamic 
basin m 1891. We obtained, however, a magnificent collection of 
Holothurians ; nearly every species occurring in the Panamio basin be- 
ing found in numbers in our track south of the Galapagos, in the wake 
of the great Chilean- Peruvian current and at considerable depths. On 
one occasion, at Station 4647, in 2005 fathoms, we obtained no less than 
16 species of Holothurians, among them brilliantly colored Benthodytes, 
Psychropotes, Scotoplanes, Euphronides, and the like. At Station 
4670, in 3209 fathoms, we obtained 6 species of Holothurians. At 
Station 4672, in 2845 fathoms we also obtained very many specimens of 
three species of Ankyroderraa, a large Deima, 2 species of Scotoplanes, 
2 of Psychropotes, with a number of young stages of that genus ; re- 
peating thus the experience of the "Challenger,'' which found Holothurians 
in abundance at great depth, not only in the number of specimens, but 
also of species, though the " Challenger " did not at any locality obtain as 
many as we did at Station 4647. Mr. Westergren made a number of 
colored sketches of the species which were not obtained in the 1891 
Expedition. We also collected in the trawl a number of deep-sea 
Actinians, none different, however, from genera found previously in the 
Panamic district. We also obtained a few Pennatulids, Gorgonians, and 
Ajitipathes, and a very considerable number of siliceous Sponges, usually 
associated with the Holothurians found in deep water in the track of the 
Peruvian current. In the track of the current at not too great distances 
from the coast we invariably brought, even from very considerable 
depths, sticks and twigs and fragments of vegetable matter. On two oc- 
casions we brought up in tlie trawl specimens of Octacnemus. The 
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trawl had been working at 2235 and at 2222 fathoms. Both Moseley 
and Herdman described this interesting Ascidian as attached to the 
bottom by a small peduncle. While the presence of the peduncle can- 
not be denied, yet its attachment, if attached at all, must be of the 
slightest. Its transparent slightly translucent body, with its eight large 
lobes, suggesting rather a pelagic type than a sedentary form. This 
Ascidian was discovered by the ** Challenger " west of Valparaiso.^ 

Mr. Chamberlain made two daily observations of the density of the 
water, and found the same discrepancies between our observations and 
those of 1891 with those given by the '^ Challenger " and in the Deutsche 
Seewarte Atlas of the Pacific Ocean. Whenever we took a serial tem- 
perature, he also determined the density at 800 fathoms. We occupied six 
stations for the serial temperatures, two on the western termini of the lines 
normal to the coast across the great Peruvian current, two in the centre 
of the current, and two at a moderate distance from the coast. . These 
serials developed an unusually rapid drop in the temperature between 
the surface and 50 fathoms, nearly 12"*, at the western extremity of the 
northern line, the temperature having dropped from 71.7*" at the surface 
to 59.2^ At 200 fathoms it was 51% and at 600 fathoms it had dropped 
to 40.7% the bottom temperature at 2005 fathoms being 36.4^ The 
temperature of the station in the central part of the current in 2235 
fathoms agreed with the western series. At the eastern part of the line 
in 2222 fathoms, with a bottom temperature of 36.4% the surface being 
only 67% we found again a dose agreement at 50 and 100 fathoms, the 
lower depths at 400 and 600 fathoms being from one to two degrees 
warmer than the outer temperatures. On taking a serial from the sur- 
face to 100 fathoms, we found that the greatest drop in temperature took 
place between 5 and 30 fathoms. 

The temperatures of a line running due west from Callao showed a 
very close agreement both at the western end of the line about 780 
miles from the coast and in the central part of the line, as well as in the 
shore station about 80 miles from the coast in 3209 fathoms. The bot^ 
tom temperature in nearly all the depths we sounded was 36% a high 
temperature for that depth. I do not make at present any comparison 
with the serials taken in the Panamic district in 1891 until we shall 
have completed our lines to the south and to the west 

We leave for Easter Island on the 3d of December, where we shall 

^ In the Albatross Tropical Pacific Expedition (1899-1000) Octacnemus was 
obtained in the tow net from less than 150 fathoms at Station 15, Lat 4° 35^ N., 
Long. U&> 54' W. 
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coaly and go from there to the Galapagos and thence to Manga Reva and 
Acapulco, where we ought to arrive in the earlj days of March. 

The changes made in the working apparatus of the ''Albatross" 
under the superintendence of Lieutenant 'Franklin Swift, U. S. K., 
have proved most satisfactory. The changes made in the main drum 
and the device for preventing the piHng of the wire on the surging drum 
and the accompanying shock have greatly reduced the risk of breaking 
the wire rope when trawling at great depths. The wire rope has proved 
an excellent piece of workmanship, and has worked admirably in the 
comparatively deep water in which most of our trawling has been done 
thus isLT, A new dredging-boom has also been installed, and everything 
relating to the equipment of the *^ Albatross " has been carefully over- 
hauled. 

Lieutenant-Commander L. M. Garrett has been indefatigable in his 
interests for the expedition, the officers and crew have been devoted to 
their work, and the members of the scientific staff have carried out 
most faithfully their duties of preparing and preserving the collections 
thus far made. 

We hoped to be docked at Callao, but owing to the prolonged occupi^ 
tion of the dock by a disabled steamer, and the uncertainty of its becom- 
ing free within reasonable time, we decided to proceed without further 
delay to Easter Island and continue the expedition as we are. 



Chatham Iblahd, Galapagos, January 6, 1906. 

We left Callao for Easter Island Saturday afternoon, December 3 ; as 
far as 90* western longitude we remained in the Humboldt current, as 
we could readily see from the character of the temperature serials and 
from the amount of pelagic life we obtained both from the surface and 
the intermediate hauls. This also affected the bottom fauna, which was 
fairly rich even as far as 800 miles from the shore as long as we remained 
within the limits of the northern current. As soon as we ran outside of 
it the character of the surface fauna changed ; it became less and less 
abundant as we made our way to Easter Island, the western half of the 
line from Callao to Easter Island becoming gradually barren. This also 
affected the deep-sea fauna to such an extent that towards Easter Island, 
at a distance of 1200 to 1400 miles from the South American continent, 
our trawl hauls were absolutely barren ; the bottom for the greater part 
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of the line being covered with manganese nodules on which were found 
attached a few insignificant siliceous Sponges, an occasional Ophiuran, 
and a few Brachiopods or diminutive worm tubes ; the same bottom con- 
tinuing to Sala J Gomez and between it and £aster Island. Sala 7 
Gromez and Easter Island are connected by a ridge on which we found 
1142 fathoms near Sala 7 Gomez, and 1696 fathoms between it and 
Easter Island. The ridge rises rapidly from about 2000 fathoms, the 
general oceanic depth within about 100 miles, to over 1100 fathoms 
within a comparatively short distance from both Sala y Cromez and 
Easter Island. 

The southern part of our line from Easter Island to the Galapagos 
shows all the characteristic features of the western part of the line 
from Callao to Easter Island : like it, as far as the 12th degree of south- 
ern latitude, it proved comparatively barren, the bottom consisting of 
manganese nodules to within about 250 miles of the Galapagos. The 
pelagic and intermediate fauna from Easter Island to 12"* south latitude 
was very poor, and the serial temperatures show that we were outside 
and to the westward of the great Humboldt current. But near the 12bh 
degree of southern latitude a sudden change took place; the pelagic 
and intermediate fauna became quite abundant again, and soon fully as 
rich as at any time in the Humboldt current There was also a marked 
change in the temperature of the water as shown by the serials; show- 
ing that from the 12th degree of southern latitude to the Galapagos we 
were cutting across the western part of the Humboldt current. The 
great changes of temperature which took place in the layers of the water 
between 50 and 300 fathoms are most striking, and show what a disturb- 
ing element the great mass of cold water flowing north must be in the 
equatorial regions of the Panamic district to the south and to the north 
of the Galapagos. South of the Galapagos the M'estern flow of the 
Humboldt current must be nearly 900 miles wide and of about the same 
width when running parallel to the South American coast. 

The range of temperatures between 30 and 150 fathoms is at some 
points as great as 21°. Such extremes cannot fail to affect the dis- 
tribution of the pelagic fauna, and may account for the mass of dead 
material often collected in the intermediate tows when hauling at depths 
of less than 300 fathoms, when the range becomes as great as 28^ Such 
a range of temperature is far greater than that of the isochrymic lines 
which separate coast faunal divisions. The bottom fauna, as we en- 
tered the Humboldt current going north, gradually became richer in spite 
of its being covered with manganese nodules. 
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The two lines centring at Easter Island developed the ^'Albatross" 
plateau indicated on the '^ Challenger " bathjmetrical charts, on the 
strength of a few soundings reaching from Callao in a northwesterly 
direction, and of a couple of soundings on the 20th degree of latitude. 
The Albatross plateau is marked as a broad ridge separating the 
Biichan Basin from the deep basin to the westward, of which Grej 
Deep and the Moser Basin are the most noted areas. 

Our line from Easter Island to the Galapagos showed a wonderfully 
level ridge^ varying in depth only from 2020 to 2265 fathoms in a dis- 
tance of nearly 2000 miles. The soundings we made to the eastward 
from the Galapagos to the South American coast, and to the westward 
of Callao, as well as on the line from Callao to Easter Island, all indi- 
cate a gradual deepening to the eastward to form what the ''Chal- 
lenger " has called the Buchan Basin ^ith a greatest depth of 2400 to 
over 2700 fathoms, and passing at several points near the coast to Milne, 
Edwards, Krilmmell, Richards and Haeckel Deeps, some of them with a 
depth of over 4000 fathoms. According to the "Challenger" sound- 
ings, the Juan Fernandez plateau connects with the Albatross plateau, 
and forms the southern limit separating Buchan Basin from tlie Barker 
Basin to the south of the Juan Fernandez plateau. 

At Easter Island we found our collier awaiting our arrivaL We 
moved from Cook Bay to La Pdrouse Bay to coal, as there was less 
swell there than in Cook Bay, where we could scarcely have gone 
alongside to take in coal. 

Considerable shore collecting was done at blaster Island. We must 
have brought together at least 30 species of plants. The flora of Easter 
Island is very poor. There are no trees nor native bushes — not even 
the bushes which characterize the shore tracts of the most isolated coral 
reefs of the Pacific are found there ; and yet some of the equatorial 
counter currents must occasionally bring flotsam to its shores. We 
collected a nnmber of shore flshes and made a small collection of the 
littoral fauna. The fishes have a decided Pacific look, and the few 
species of sea urchins we came across are species having a wide distribu- 
tion in the Pacific. 

While coaling, we spent some time examining the prehistoric monu- 
ments which line the shores of Easter Island. During our stay at La 
P^rouse Bay we visited the platforms studding the coast of the bay, and 
made an excursion to the crater of Eana Eoroka, where are situated the 
great quarries from which were cut the colossal images now scattered all 
over the island, many of which have fallen near the platforms upon which 
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tbey were erected. Kear Bana Roroka, at Tongariki, is the laigest plat- 
form on the island; about 450 feet in length, to the rear of which are 
fifteen huge images which have fallen from the pedestals upon which 
they once stood. The plain in the rear of the platform is crowded 
by stone houses, most of which are in ruins. 

On onr return to our anchorage at Cook Bay, we examined the plat- 
forms within easy reach of the settlement, and also the crater of Rana 
Koa, on the north rim of which, at Orongo, are a number of the stone 
houses built by the people who quarried the great stone images. At 
Orongo are also found sculptured rocks, but neither the sculptures nor 
the images show any artistic qualities, though the fitting of some of the 
Cyclopean stones used in building the faces of the platforms indicate 
excellent and careful workmanship. To Mr. 0. Cooper, manager of the 
Easter Island Company, we are indebted for assistance while visiting 
the points of interest of the island. He was indefatigable in his exer- 
tions in our behalf. 

We took a number of photographs during our stay, illustrating not 
only the prehistoric remains, but giving also an idea of the desolate 
aspect of Easter Island during the dry season. 

We arrived at Wreck Bay, Chatham Island, Galapagos, on the third of 
January, where we found a schooner with a supply of coal. As soon as 
the ship has been overhauled and coaled we shall start for Manga Reva, 
where we ought to arrive the last days of January. We reached Chat- 
ham Island towards the end of the dry season. Everything is dried up, 
the vegetation seems dead with the exception of a few small wild cotton 
plants, weeds, cactus, and an occasional Mimosa ; and the great barren 
slopes present fully as uninviting an aspect as when Darwin described 
them. When the "Albatross^' visited the Galapagos in March, 1891, 
everything was green, presenting a very marked contrast to its present 
desolate appearance. 

in. 

AcAPULGO, Mexico, March 26, 1905. 

We left the Galapagos (Wreck Bay) for Manga Reva the lOth of 
January. 

On the northern part of this line we did but little work beyond 
sounding, as we were likely to duplicate our former work to the east- 
ward. The fourth day out, in latitude 5** S., we began a series of 
trawl hauls, surface and towing to 300 fathoms. In the northern part 
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of the line to Manga Reva the hauls were remarkably rich as long as we 
remained within the influence of the western extension of the Humboldt 
current, and as long as there poured from the surface masses of the 
Radiolarians, Diatoms, and Globigeriuae living at or near the surface. 
Some of the hauls were remarkable for the number of deep-sea Holo- 
thurians and siliceous Sponges. Among the former I may mention a 
huge Psychropotes, 55 c. m. long. 

As we passed south and gradually drew out of the influence of the 
western current, we entered the same barren region we passed through 
to the eastward when going to and from Easter Island. By the time 
we reached latitude 15° S., the hauls became quite poor, and this barren 
bottom district extended to within a short distance of Manga Eeva ; 
corresponding to it near the surface we found a most meagre pelagic 
fauna, both at the surface and down to 300 fathoms — so poor that 
it could afford but little food to the few species, if any, living on the 
bottom in that region. 

We arrived at Manga Reva on the 27th of January and found our 
collier awaiting our arrival. 

While at anchor in Port Rikitea, we examined Manga Reva, the prin* 
cipal island of the Grambier group, from its central ridge on the pass 
leading from Rikitea to Eirimiro on the west side of Manga Reva, as 
well as from the pass leading to Taku. On both these passes we ob- 
tained excellent views of the ''barrier reef to the west, north, and east 
of the Gambier Islands, and we could trace in the panorama before us 
the western reef extending in a northeasterly direction parallel to the 
general trend of Manga Reva Island for a distance bf about 5^ miles. 

From the northern horn to nearly opposite Eirimiro Bay the barrier 
reef has only three small islets. It is narrow, of uniform width (about 
^ of a mile), plainly defined, submerged in places, and passing north 
bounds a large northern bight dotted with numerous interior coral 
patches from a quarter of a mile to a mile in diameter or length, with 
from 7 to 1 1 fathoms. The southern part of the western barrier lagoon 
off M^nga Reva is irregularly dotted with many small patches of reef, 
with an occasional deep hole near Manga Reva Island of from 15 to 20 
fathoms. From the islet to the west of Eirimiro there are but few 
coral patches, indicating a reef which dips gradually in a distance of a 
mile to a deeper channel of from 4 to 6 fathoms, which separates the 
northern and western reef ft*om the great reef flat lying to the south- 
west of Tara Vai. This flat has a width of nearly 2 miles, it is about 
4^ miles long; and is marked at its southwest extremity by a series of 
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low islets arranged in a somewhat circular line, formed by 8 deep bays 
and spurs from the outer line of islets, as so frequently occurs on wide 
reef flats in atolls of the Pacific. 

This part of the reef is called Tokorua. This reef flat shelyes very 
gradually from 3^ to 4 fathoms on the west face to 7, and connects with 
the ^'plateau'' upon which stand Tara Yai and Aga-kanitai. From 
Tokorua the reef extends in an indefinite narrow ridge 8 miles long, with 
from 3 to 8 fathoms, in a southeasterly direction. The western edge is 
steep to, and the eastern face passes gradually into the lagoon, which at 
that point has a general depth of 8 to 20 fathoms ; the deepest part of 
this region being at the foot of Mt. Mokoto between it and Tara Vai, 
though Tara Yai is united with Manga Reva Island by a plateau varying 
in depth from 3^ to 4^ fathoms. 

At the southeastern point of the reef it passes into a wide pla- 
teau with from 9 to 10 or 15 fathoms. The plateau is about 9 miles 
wide southwest of Tekava. That part of the atoll has not been well 
surveyed, so that the position of the reef flat has not been ascertained 
further west on that part of the east face ; but the southeast passage 
indicates 5^, 6, and 6^ fathoms where it probably marks the south- 
western extension of the eastern barrier reef, separating the lagoon from 
the southern plateau to the south of the encircling reef. 

The western faces of Manga Reva and of Tara Vai are indented by 
deep bays, formed by spurs running from the central ridge of these 
islands, the remnants probably of small craters which flanked the 
large crater, of which Manga Reva forms the western rim and Au Kena 
is the remnant of the southeastern edge, the former extension of this 
rim being indicated by the spits uniting the base of Mt. Duff with 
Au Kena, and by the projection of Au Kena towards the outer barrier 
reef, and by the numerous patches of coral reef off the northeast point of 
Manga Reva towards the outer line of Motus till they almost unite with 
the barrier reef. 

The whole of the western bays of Manga Reva Island are filled by 
fringing reefs which leave but here and there a deeper pass to the shore. 
The south face at the foot of the bluff of Mt. Mokoto and Mt. Duff is 
edged by a flourishing, fringing reef extending nearly half a mile on the 
plateau at their base. The port of Rikitea is a reef harbor formed 
within the large fringing reef which occupies the whole of the southern 
bay of Manga Reva Island. The east face of Tara Yai and part of the 
east and of the west face of Aga-kanitai are also fringed by reefs. 

The islets and islands of Aka Maru, Mekiro, and Maka-pu are within 
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a fringing reef flat which runs around the west face of Aka Maru ; Au 
Eena is also edged by an extensive fringing reef which runs out in a 
spit of more than half a mile, in a northeasterly direction almost to 
the outer line of Motus, which are nearly united with it by irregular 
patches. To the west of Au Kena a huge spit of 2 miles in length 
extends towards the base of Mt. Duff and almost unites with the fringing 
reef off the Cemetery, leaving a narrow but deep pass for the entrance 
of ships into the inner harbor of Eikitea. There is only firom 1 to 2f 
fathoms of water on these two spits. 

The depth of the basin within this area with from 25 to 31 fathoms 
would be naturally explained as being part of an ancient crater, as in 
Totoya in Fiji ; its northeastern rim is also perhaps further indicated by 
the comparatively shallow flat of the lagoon to the west of the barrier 
leef, with irom 5 to 1 1 fathoms of water. 

The principal islands of the group are in the central part of the lagoon. 
The four laiger islands are Manga Eeva, Tara Vai, Au Kena, and Aka 
Maru. Tara Vai is flanked by Aga-kanitai and another islet to the west 
called Topunui ; Aka Maru is flanked by Mekiro to the north, and by 
Maka-pu to the south. The southeast face of Aka Maru is an extinct 
crater, of which Maka-pu forms the south rim. The main ridge of Tara 
Yai is the edge of parts of three craters now opening to the west. The 
four small volcanic islands in the southern part of the lagoon are isolated 
fragments, steep to, greatly weathered, and disintegrated. No sound- 
ings exist to show their relation to the other islands of the group. 

The soundings thus far nMtde indicate in the southern part of the 
lagoon a depth of about 23 fathoms, with an occasional hole of from 38 
to 40, and a gradual slope towards the outer sunken reef. To the south 
of the old crater of Manga Reva the general depth of the banks varies 
from 6 to 11 fathoms, with a deeper channel varying from 20 to 40 from 
southwest of Au Eena towards Tara Vai. The lagoon seems to form a 
western basin where the depth varies from 10 to 20 fathoms. To the 
west of Au Eena and Aka Maru, lying between them and the line of 
the outer barrier reef islets. A similaf but shallower basin exists, off 
the northern end of Manga Reva, between it and the northern horn 
of the barrier reef, with from 7 to 11 fathoms. Its rim is formed by a 
ring of reef patches of very varying size. 

On two occasions we visited the outer barrier reef and examined the outer 
line of islets of the eastern face of the Gambier Islands. The position of 
the islets as marked on the chart is not that of to-day, and the position 
of the reef flats is not correct. The position of Tekava and Tauna appears 
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to be correct. Opposite Au Eena and in its extension the cast face of 
the barrier reef projects sharply to the east, forming an angular horn, 
with one island south of the horn and the other north running at a sharp 
angle with it, so as to form a triangle which makes a deep bight open- 
ing westward to such an extent that when ofif the northern side of the 
horn we could see Tekaya far to the westward of it. The second island 
is followed by a third, and then by a long island — Tarauru-roa — nearly 
2 miles long ; these are separated by small gaps. Then comes a larger 
island — Amou — followed by three small islands separated by deep 
gaps. 

At Yaiatekeue (not the Yaiatekeua on the chart), the reef flat be- 
comes quite narrow, it is hardly more than 100 yards wide, the islets 
perhaps 50. The northern islets are small and separated by long 
stretches of low shingle, and carry but little vegetation and very few 
cocoanut trees. There are but two short sand beaches all the way from 
the northeastern to the eastern horn of the eastern face of the encircling 
reef of Manga Eeva. A regular dam of shingle from 10 to 14 feet high, 
on the top of which the usual coral reef vegetatiob flourishes, extends 
along the outer face of the reef flat, which varies from 50 to 150 yards 
in width, and is flanked at the base by low buttresses of modern ele- 
vated coral reef rock and of breccia in places all more or less weathei^ 
beaten and honeycombed. 

The islets, and their formation, and their junction or separation into 
larger or smaller islets, and the gaps which separate them, the mode of 
formation of the buttresses, of the planed-off*, hard, nearly level reef 
flat, of the coralline mounds of the outer edge, — all these differ in no 
way from what has been described in other barrier reef islands and atolls 
of the Pacific. 

The beaches of the lagoon are steep, and corals do not seem to thrive 
in those parts of the lagoon to which the sea does not have access or at 
some distance from shore. This is well shown by the vigorous growth 
of corals in the fringing reef to the south of Mt. Duff on the outer edges 
of the reef patches of Port Rikitea, and on the spits which connect 
Au Kena with Manga Reva, contrasted to those along the west face of 
the lagoon flats to the west of the eastern barrier ree£ 

There is a northeast horn of the eastern barrier reef in the extension 
of Manga Reva Island, forming the northern culmination of the central 
bight of the eastern face of the barrier reef. From that point the reef 
flat runs westerly to form the northern horn about 3 miles north of 
Manga Reva Island. The position of the outer reef cannot be correct 
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on the chart (H.0.2024). On leaving Manga Reva, we made three 
soundings close off the reef flat line of breakers, — one off Tekava, at 
the moat one-third of a mile from the reef, in 225 fathoms. Our 
position plotted by tangents to the volcanic islands or by their summits 
indicated in this case, on the chart; a distance of 1) miles. A second 
sounding of 245 fathomfs off the eastern horn at less than one-half mile, 
indicated on H.O. chart 2024 a distance of 2 miles from the horn ; and a 
sounding of 241 fathoms one-fourth of a mile off the point which we had 
visited (Vaiatekeue) indicated a distance of three-fourths of a mile on 
the chart. 

The slope of the Gambier archipelago to the east is steep. On 
coming in sight of Manga Reva we sounded in 2070 fathoms at a 
distance of 11 miles from Mt Duff, that is, 6 miles from the outer 
edge of the reef bearing southwest ; and on coming out we sounded 
again half-way to that point at a distance of 34 miles from the breakers 
in 1394 fathoms. 

One cannot fail to be struck with the similarity of the Manga Eeva 
archipelago to the great atoll of Truk. If I remember rightly, Darwin 
also called attention to this from a study of the charts. Yet, owing 
to the great size of Truk, no less than 125 miles in circumference, and 
the great distance of the barrier reef from the encircled volcanic islands, 
the effect as one steams into Manga Reva is totally different from that 
produced by Truk. In the latter some of the islands, though large, and 
of the same height as those of Manga Reva, are much more scattered, 
and seem of comparatively small importance in the midst of the huge 
lagoon which surrounds them. The barrier reef islets of Truk are 
from 11 to 15 miles distant from the encircled volcanic islands. In 
Manga Reva, which is only 45 Iniles in circumference, after passing the 
small islands in the southern and open part of the lagoon when once off 
Makarpu, we can fairly well take in the atoll as a whole. The western 
island (Tara Yai) is only 5 miles off; Manga Reva and Au Kena are 
about 3, as are also the islets of the east face of the barrier reef. These 
distances, as you approach the entrance to Rikitea, are constantly growing 
less, so that when in the gap between Manga Reva Island and Au Kena, 
at the foot of Mt. Duff, none of the larger islands are more than 3 
miles off ; and the islets of the eastern face of the barrier reef are seen 
to the northeast about 4 miles off. When on the summit of the central 
ridge of Manga Reva, one can, in a radius of a little more than 4 miles, 
take in the whole panorama of Manga Reva, and get an impression of 
the relations of its different parts far better than it can be conveyed by 
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the chart, for the whole of the visible part of the archipelago is included 
iu a line drawn east and west, south of Maka-pu ; south of that line the 
position of the southwestern reef can be traced only by the discoloration 
of the water. 

Manga Reva is an intermediate stage of erosion and denudation between 
an archipelago lagoon such as Truk and a barrier reef island like Vanikoro, 
and other islands in the Society group, as Bora Bora,^ Huaheine, Raiatea, 
Eimeo, in which the surrounding platform has comparatively little width 
and the barrier reef is close to the principal island and often becomes 
a part of its fringing reef. Manga Reva is open to the south and to 
the west, Yanikoro to the east, while the volcanic islands of Truk are 
completely surrounded by the outer encircling barrier reef, as are the 
Society Islands just mentioned, which have several wide passages into 
the lagoon through the wide barrier reef. 

One is tempted to reconstruct the Gambier Archipelago of former times, 
and to imagine it with a great central volcano, with a deep crater of 
more than 34 fathoms, of which Manga Reva and Au Kena are parts 
of the rim which once were connected from the southeast point of 
Manga Reva to Au Kena, and thence along the line of the outer islets 
to the northeast end of the former island. On the west face it was 
flanked by smaller craters extending to the western islets of the barrier 
reef of which the bays of Taku, Kirimiro, and Rumaru, and the bays of 
the west side of Tara Vai are the eastern ridges. There were probably 
also other secondary volcanoes, of which Aka Maru and the islets of the 
south part of the lagoon are the remnants, the latter all being situated 
on the gentle slope of the southern part of the Manga Reva plateau ; 
this may have been the southern slope of the principal volcano of the 
group on the face of which have grown up the outer line of the barrier 
reef and its islets. 

The existence of a central volcano with a deep crater would readily 
explain the great depths of the lagoon iu its different regions, and 
off the outer face of Manga Reva, depths showing slopes which are no 
steeper nor more striking than the heights and slopes of the southern 
part of Manga Reva, of Tara Vai, of Aka Maru, and of Maka-pu ; sup- 
posing them to be extended into the sea. 

Mt. Mokoto and Mt. Duff drop precipitously for more than one-third 
their height, and iu less than a quarter of a mile fall from over 1300 feet 
to the level of the sea. Similar slopes are found along the volcanoes 

1 See A. Agassiz. The Coral Reefs of the Tropical Pacific, Plates 210 and 
231. 
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of Easter Island where there are no coral reefs. The edge of the crater 
of Rana Kao drops perpendicularly a height of nearly 1000 feet in less 
than one-eighth of a mile horizontal distance ; and the eastern face of the 
crater of Rana Eoroka rises vertically about 800 feet above the plain of 
Tangariki. 

It is interesting to note how poor is the flora of the Manga Reva 
archipelago as compared with that of the more western volcanic islands 
like the Marquesas and the Society Islands and some of the western 
elevated Paumotus. In the Gambier Archipelago the forests are reduced 
to a few patches extending along the small valleys of the slopes of the 
volcanic spurs. I am informed that even in the thirties of the last cen- 
tury, when the missionaries first landed at Manga Reva, the forest trees 
while more numerous yet never attained the luxuriance of growth that 
they attain in the Society and Marquesas Islands. At the present day, 
with the exception of the forest patches just mentioned and a few trees 
which have been introduced for cultivation, the islands of the group are in 
great part thickly covered with a species of cane closely resembling that 
of our southern States. It grows to a height of nearly 10 feet. The 
fauna of Manga Reva is also extremely poor. There are no mammals, 
and, with the exception of a '^ sandpiper," no indigenous birds. Sea 
birds are few in number, and in our trip in the eastern Pacific we rarely 
had more than three or four birds accompanying us; often only one, and 
frequently none were visible for days. There are a few lizards on the 
islands, apparently the same species as those in the Society Islands. 

We left Port Rikitea for Acapulco on the 4th of February to anchor 
off Aka Maru ; on the 5th we left our anchorage, sounded off the east 
face of Manga Reva, and took photographs. 

On our way north from Manga Reva to Acapulco we did not begin to 
trawl or tow until warned by the surface nets that the surface was becom- 
ing richer in animal and vegetable life, and also by the surface tempera- 
tures indicating that we had reached the southern edge of the cold 
western equatorial current. A little north of 10** south latitude we 
made our first haul and deep tow, and found a very rich pelagic surface 
fauna down to the 300-fathom line ; recalling the pelagic fauna of the 
eastern lines and fully as rich. On trawling we found, as we expected, 
a very rich bottom fauna. 

Among the animals brought up in the trawl were some superb 
Hyalonemas, siliceous Sponges, Benthodytes, and other deep-sea Holo- 
tbarians ; fine specimens of Freyella, and some large Ophiurans. This 
haul is intei'esting as showing that in the tract of a great current, with 
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abundance of food, we maj find at a veiy considerable depth (2422 
fathoms) an abundant fauna at very great distances from continental 
lands. We were, at this station, about 2140 miles from Acapulco, 1200 
miles from Manga Beva, 1700 miles from the Galapagos, and about 900 
miles from the Marquesas. 

Another haul made under the equator, near the northern edge of the 
cold current, in 2320 fathoms, gave us the same results. The pelagic 
life was very abundant, the surface teemed with Badiolarians, Diatoms, 
and Globigerinae, and swarmed with invertebrates. The trawl contained 
a superb collection of Holothurians, Brisinga, Hyalonema, Neusina, and 
on this occasion we brought up the only Stalked Crinoid collected during 
this expedition, parts of the stem of two specimens of Ehizocrinus, 
of which, unfortunately, the arms were wanting. 

Our progress, which had been excellent during the first days of our 
journey after leaving Manga Reva, has for the past six days been greatly 
impeded by head winds in the region where we ought to have been in 
the full swing of the southeasterly trades. This led us with great re* 
luctance to abandon all idea of further work in the equatorial belt of 
currents, to give up our proposed visit to Clipperton, and on account of 
our limited coal supply to make for Acapulco, merely sounding every 
morning. This was a great disappointment to me, as we had every rea- 
son to expect to be able to spend some time in the belt of the equato- 
rial currents, and settle more conclusively than we have been able to do, 
the question of their influence upon the richness of the fauna living in 
their track far from continental shores or insular areas. 

The presence of Diatoms in all parts of the Humboldt current which 
we crossed from south of Callao to the equator at the Galapagos, and 
west towards Clipperton, shows how far the tract of a great oceanic cur- 
rent can be traced, not only by its temperature, but also by the pelagic 
life living upon its surface or near it. When once in the warm westerly 
equatorial current, the Diatoms disappear and the bottom samples show 
only surface Eadiolarians and Globigerinae. 

We took a number of serial temperatures in the line Galapagos to Manga 
Reva, passing from the colder water of the Humboldt current to the 
warmer waters south toward Manga Reva. The temperatures at 200 
fathoms became nearly identical. North the great change in temper- 
ature took place between 25 and 200 fathoms, where there was a difference 
of 24°. South the warm water extended to 100 fathoms, a great change 
occurring between 100 and 200 fathoms, a drop of 16°. The serial 
temperatures taken at the southern and northern edges of the cold cur- 
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rent on the line Manga Reva to Acapulco agreed well with those taken in 
the same current to the east. 

The samples of the bottom obtained by the soundings taken bj the 
expedition or gathered in the mud-bag and in the trawl indicate that an 
immense area of the bottom of the eastern Pacific is covered by man- 
ganese nodules, and that they play an important part in the character 
of the bottom, not only in the area covered by this expedition, but also 
that the area of manganese nodules probably extends to the northwest 
of our lines to join the stations where in 1899 manganese nodules were 
found by the "Albatross " in the Moser Basin, on the line San Fran- 
cisco to Marquesas. This area may also extend south of our line Callao to 
£a8ter Island, and join the line west of Valparaiso where the ** Chal- 
lenger " obtained manganese nodules at many stations. I do not mean 
to imply that the manganese nodules are present to the exclusion of 
Radiolarians and of Globigerinae. It is probable that the layer of 
nodules is partly covered by them, and by the thick sticky dark choco- 
late-colored mud which is found wherever manganese nodules occur. 

During this expedition we sounded every day while at sea, and de- 
veloped very fairly that part of the eastern Pacific which lies to the 
south and west of the line from Cape San Francisco to the Galapagos 
and west of a line Galapagos to Acapulco, limiting an area occupied by 
the "Albatross" in 1891. The area developed by us is included by a 
line 3200 miles in length from Acapulco to Manga Eeva, and north of a 
line from Manga Beva to Easter Island and from £aster Island to Callao. 
We developed on our line Galapagos to Manga Eeva the western exten- 
sion of the Albatross plateau, and found it of a depth varying from 
1900 to somewhat less than 2300 fathoms in a distance of nearly 3000 
miles ; but about half-way from the Galapagos to Manga Reva we came 
upon a ridge of about 200 miles in length with a depth of 1700 to 1055 
fathoms, dropping rapidly to the south t-o over 1900 fathoms. I pro- 
pose to call this elevation the " Garrett Ridge." 

Our line from Manga Reva to Acapulco continued to show the west- 
em extension of the almost level bottom of the eastern Pacific. In a 
distance of 3200 miles the depth varied only about 400 fathoms. This 
great area of the eastern Pacific was practically a mare incognitum. 
Three soundings in latitude 20^ S. toward the Paumotus and five sound- 
ings in a northwesterly trend from Callao to Grey's Deep are all the 
depths that were previously known in this great expanse of water.^ The 

1 These soandiogs were made (one) by the Italian S. " Vittor Piiani "in 1882; 
(three) by the " Silverton " in 1893 ; (four) by the U. S. S. "Alaska/' and two east 
of the Paumotus by the U. B. M. S. "Alert." 
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existence of the great plateau dividing Barker Basin along the South 
American coast from Grey and Moser Basins to the west is most inter- 
esting. It recalls the division of the southern Atlantic into an eastern 
and western basin by a central connecting ridge (The Challenger Ridge). 
The Albatross plateau joins the western extension of the Galapagos 
plateau, as developed by the "Albatross" in 1891. 

The existence of a sounding of 2554 fathoms near the equator in 
longitude 110^ W. would seem to indicate a small basin included in this 
plateau, disconnected from Grey's Deep and Moser Basin by its extension 
to the west. How far west towards these basins that extension reaches, 
no soundings indicate as yet It is interesting to note that along the 
Mexican coast there are a number of deep basins lying disconnected close 
to the shore, just as there are a number of disconnected deeps close to 
the South American coast extending from ofFCallao to off Caldera, Chili, 
opposite high volcanoes or elevated chains of mountains. These basins 
are deeper than the Albatross plateau to the south, and form a deep 
channel separating in places the plateau from the steep continental 
slope. The steepness of a great part of the Mexican continental shelf 
is well seen, especially off Acapulco and Manzanilla. One of the small 
.basins along the Mexican coast with 2661 fathoms lies off Sebastian 
Yiscaino Bay ; another with more than 2900 fathoms is to the west of 
Manzanilla Bay ; a third to the southeast of Acapulco has about the 
same depth,^and a fourth with 2500 fathoms is off San Jose, Guatemala. 
These basins off the west coast, close to the shore and at the foot of a 
steep continental slope, are in great contrast to the wide continental 
shelves which characterize the east coast of Central America and the 
east coast of the United States. 

The collections made during the present expedition will give ample 
material for extensive monographs on the Holothurians, the siliceous 
Sponges, the Cephalopods, the Jelly-fishes, the pelagic Crustacea, Worms 
and Fishes of the eastern Pacific, aa well as on the bottom deposits and 
on the Kadiolarians and Dinoflagellates, Diatoms, and other Protozoa 
collected by the tow nets. Small collections of plants were made at 
Easter Island and Manga Keva which may throw some light on the origin 
and distribution of the flora of the eastern Pacific. 

1 The last sounding we made off Acapulco in 2474 &thoiiis 29 miles south of the 
Light House showed the western extension of this deep hole. ' 
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No. 7. — Note% on Bermudian Fishes.^ By Thomas Barbour. 

The material which forms the basis for this paper belongs to the 
Museum of Comparative Zoology and is from several sources : first, a 
collection made by my brother, Mr. W. W. Barbour, and myself during 
parts of March and April, 1903 ; secondly, a large and rather complete 
collection made during part of June, July, and part of August, 1903, 
while I was attached to the Biological Station at Flatts, Bermuda; 
thirdly, a number of specimens in the collections of the Museum of 
Comparative Zoology, and finally, a series obtained by Professor Mark 
and collected at the Station during the summer of 1904. I here express 
my gratitude to Dr. Mark for his kindness in procuring a number of 
most interesting specimens, and thank Messrs. H. B. Bigelow, Owen 
Bryant, and J. T. Nichols, for their kind aid in collecting and preserv- 
ing the largest collection. Finally, it is a pleasure to thank Mr. Samuel 
Garman of the Museum for the assistance he has giving me in making 
the identifications. 

Before turning to a systematic consideration of the material in hand, 
a few words are necessary in explanation of the peculiar faunal conditions 
which obtain about the Bermuda Islands. In 1872 Dr. G. Brown Goode 
visited the Bermudas for several weeks (February to March), and made 
the first collections of any considerable size or value from this locality. 
He pointed out in his paper on the fishes (Goode '76*) the splendid op- 
portunity here presented to the ichthyologist for the study of the effects 
which the ocean currents have had in providing Bermuda with a fish 
fauna. He called attention to the fact that almost all the more charac- 
teristic fishes of the West Indian regions, and also many fishes which 
are found in the Azores, Canaries, Madeira, Cape de Verde Islands, and 
even on the coasts of Southern Europe and Africa are represented in 
Bermudian waters. One of the roost interesting examples of distribution 
probably due to ocean currents is the occurrence of Synodus saurus, a 
fish which, on account of its sluggish, bottom-loving disposition, one 
would consider unlikely to range far from home. The majority of the 

1 ContributioDs from the Bermuda Biological Station for Research. No. 6. 

VOL. XLVI. — 7 
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species derived from distant regions, are, as Goode has pointed out, 
powerful and rapid swimmers. Few of the species which have been 
described as peculiar to Bermuda have remained so long. Both Stole- 
phorus cJioerostomus and Siphosti/fna jonesi were once believed to be 
peculiar to Bermuda, but only a year or so ago the U. 8. Fish Commis- 
sion expedition to Porto Eico found both these species there. The 
Bermuda representatives were in all probability derived from the West 
Indian region. Ulaema lefroyi also is now known from many of the 
West Indies, and the Florida Keys. 

The classic on the general Natural History of the Bermudas is Jones, 
Wedderbum, and Hurdis ('59) ; while more recently Verrill (: 02) has 
published a most valuable and interesting volume dealing with the 
history, scenery, etc., of the island and on the faunistic changes due to 
man. In (: 01) Verrill also published a paper dealing with the fauna ; 
this contains a short article on the fishes. The birds and several 
groups of invertebrates have been treated in a volume by Jones and 
Goode (*84). An interesting popular account of the fish markets of 
Bermuda was published by Goode ('76*') in "Forest and Stream." 
GUnther ('79) has listed the species of fishes taken by the naturalists 
of H. M. S. Challenger near the islands. 

In the present paper the notes on distribution are obtained partly from 
" The Fishes of North and Middle America," by Jordan and Everman, 
which I have found very valuable in this connection, and partly from 
specimens in the vast collections of the Museum of Comparative 
Zoology. 

LEPTOCARDII. 

BRANCHIOSTOMATIDAB. 
Branohiostoma oaribbaeum Sundeval. The West Indian Lancelot 

Verrill. : 01, p. 66. 

Goode, '77, p. 293 (B. lubricum). 

Distribution, — Atlantic coast of North America to Rio Plata. 
Found in all localities where the bottom is suitable. Very common on the 
sandy spit in Flatts Inlet, directly opposite the Hotel Frascati. 

Asymmetron luoayanum Andrsws. Andrews's Lancelet 
Mark, : 04. p. 179. 
Distribution. — Bahamas and Bermudas. 

Taken in dredgings at a number of localities in different parts of the 
Bermudas. 
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PLAGIOSTOMI. 

QALBIDAB. 

Ccurchcurhinus platyodon (Poby). Puppy Shark. 
VerriU, :01, p. 55. 
DistrihtUion, — Coasts of Texas and Cuba. 

Very common off the Challenger Banks and outside the reefs. Considered 
a fine food fish by the colored people. The only specimen preserved was iden- 
tified by Mr. Qarman as belonging to this species. 

TELEOSTEI. 

ANGUILLIDAB. 

Anguilla ohrisypa Rap. Eel. 
A, bostoniensis (Le Sueur) Atrbs. Goode, '76% p. 71. 

Didnbution. — Atlantic coast (ascending rivers) ; West Indies. 

Said to be common in ditches in Devonshire Marshes. The specimens, seven 
in number, were all obtained in mud-holes near the mangrove swamp at 
Hungry Bay. I found four there in April, 1903, and three in July, 1903. 
The largest specimen was about 4 inches in length. The only water connection 
of this swamp was directly with the ocean, and as no eels have ever been taken 
off the shores of Bermuda, it puzzles me to know how such young eels got 
into the mangrove swamp. The Devonshire Marshes, so far as I could learn, 
have no connection with the ocean ; the water thei-e is only slightly brackish. 

MURABNIDAB. 

Lycodontis motin^rft (Cuv.) Spotted Moray. 
Gymnothorax moringa (Cuv.) Groode. Goode, *76*, p. 72. 

DtstribtUion. — West Indies; North coast of South America; St. Helena. 

This species with the larger L. funebris (Ranzani) was quite common about 
all the reefs, particularly off the south shore, where many are taken by fishing 
from the rocks. The specimen before me was taken during the " Challenger 
Bank Expedition" — a three-days trip provided by Captain Meyer, of St. 
George's, for the members of the Biological Station about the first of August, 
1903. The flesh is eaten by the negroes, who say that it is sugary-sweet, and 
very tender; I heard nothing of its being considered poisonous. 

L. sanot£te-helenae (GihfTHER). 
Distribution. — Tropical Atlantic; St. Helena. 

A single example taken in 1904 ; compared with the preceding this species 
is rather rare. 
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OPHICHTHYIDAB. 
Sphagebr€Uichus anffuiformis (Peters). 

DistribtUion, — West Indian region. 

A single example of this rare species was dredged in shallow water by Professor 
Mark on Aug. 6., 1904, at Station No. 468. It is without spots and is 5^ inches 
long. The head is contained 18 times in the length of the body. A second 
specimen of this species, which I may mention in this connection, was dredged 
by Messrs. Q. M. Allen, Owen Bryant and myself while on our Northern 
Bahama Expedition in July, 1904. It is far larger, being of the same propor- 
tions and 12^ inches long. It was dredged in 14 fms. in Whale Cay Channel 
off the Island of Abaco, Bahamas. 

ALBULIDAB. 
Albula vulpes (Lxmrt). Bone fish. 
Ditttribution, — Tropical seas, almost universally distiibuted. 
D. 15; A. 8. 

The species is rare at Bermuda ; I have examined only a single specimen 
taken there. (M. C. Z. No. 18,088.) 

CLUPEIDAB. 
Bardlinella anohovia Cut. & Yajl. Anchovy. 
Goode, '76*, p. 69. 

Distribution. — West Indies, N. Coast of South America. 

D. 16; A. 16. 

Large schools of this clupeoid were seined regularly in Hamilton Harbor and 
Flatts Inlet for bait. They appeared to run up into shoal water at about sun- 
rise or sundown. 

S. maorophthalma (Banzani). Richard. 

Harengula macrophthalma (Ranzani). Goode, '76*, p. 69. 

DidribtUion, — West Indies, coast of Brazil. 

D. 17; A. 18. Sc. 40; 12. 

We took only two specimens of this species. Mr. H. B. Bigelowand myself 
each took one about 1 1 o'clock one very warm evening in August in Flatts 
Inlet on a hook baited with strips of Bathystoma. A dark lantern turned to- 
ward the water showed a considerable number of what appeared to be the same 
species swimming about ; no more were seen afterward. They are said to be 
rather common in winter. 

Opisthonema oglinum (Lb Sueur). Herring. 
0. thrisaa (L.) Goode, '76*, p. 69. 
Distribution, — West Indies, common on coasts of Florida, Georgia, and the 
Carolinas, occasionally much farther northward. 
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D. 19 ; A. 24. 

I have about 100 specimens of this common tropical herring, varying in size 
from one to five inches. They appeared erratically in great schools. 

BNGRAULIDAE. 
Stolephorus ohoerostomus (Goode). Hog-mouth Fry. 

EngraulU choerosUmus Goode. Goode, '74, p. 880 ; and '76', p. 70. 
Jordan & Eyermann, '96-00, vol. 1 (1896), p. 444. 

Distribution. — Bermuda and Porto Rico. 
D. 13 or 14; A. 23. 

This species was not at all common during July, but in August immense 
quantities were seined for bait in Bailey's Bay and Flatts Inlet. 

SYNODONTIDAB. 
S3niodus saurus (Linn£). Snake fish. 

S. lacerta (Valenciennes) Goode. Goode, '76^, p. 68. 
Jordan & Evermann, '96-00, vol. 1 (1896), p. 687. 

Distribution, — Atlantic coast of Southern Europe ; Bermuda. 

D. 12; A. 12. 

One of the two specimens taken jumped into a rowboat at Flatts Inlet ; they 
frequently rise three feet from the water in the upward dash after their prey. 
The second specimen was taken from the fish pot of a Portuguese at Cooper's 
Island by Messrs. Nichols and Bryant. 

We had many opportunities to watch their habits as they lay on the white 
shell and coral sand in the Flatts Inlet. They changed color remarkably and 
mimicked their surroundings very closely indeed. They would wait until 
their food, usually a small fish, was directly over them, and then rise with 
great speed, and seize it from below. 

BSOCIDAB. 
Tylosunis raphidoma (Ranzani). 

Distribution, — West Indies ; coasts of Florida and Brazil. 

D. 23; A. 22. 

This species has not, I believe, been found at Bermuda before. One small 
specimen (4^" Ig.) was taken with a fine seine in Flatts Inlet. It showed 
none of the silvery coloring of the adults, but was covered with stellate 
cbroiuatophores. 

T. acus (Lackp^de). Hound. 

Distribution. — West Indies, occasionally northward and in the Mediterra- 
nean Sea. 
D. 23; A. 21. 
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This species was present in great numbers in most of the inlets and bays 
about the islands. We obtained a number of specimens on hooks baited with 
Sardinella or Stolephorus. These fishes play havoc with the useful bait fishes, 
killing numbers which they do not eat. They all contained parasitic worms 
in the trunk musculature. 

HBMIRAMPHIDAB. 
Hyporheunphus unifasoiatus (Ranzanx). Needle fish, Gar fish. 

Distribution, — Southern Florida, Panama, and Brazil. 

D. 12 ; A. 15. 

Specimens were taken with seine at low tide in the Matts Inlet They were 
quite common, but did not appear as regularly or in as large numbers as did 
Tylosurus acus. 

Hemiramphus braailiensis (Linnb). 

H. pUii (Cuv. & Val.) Goode. Goode, '76*, p. 64. 

DistribtUion. — The West Indian region. 
D. 14; A. 12. 

One badly damaged specimen, apparently of this species, is in the collection 
of the M. C. Z. No. 8,774, taken by Captain Hamilton at Bermuda about 1870. 

BXOCOBTIDAB. 

Ezonautes esiliens (Mi^lleb). Flying fish. 

Exocoetus exUiens Gmelin. Goode, '76*, p. 64. 

Distribution. — Pelagic. 

D. 12-13 ; A. 12 ; P. 18 ; V. 6 ; C. 21. 

One young specimen of what appears to be this species was taken from Sar- 
gassum off the Challenger Banks and thirteen young examples were taken in 
the tow net, July 7, at 9 p. m., wind east, in Flatts Inlet. No adult flying- 
fishes were seen close to shore at any time, and only very few inside the outer 
reefe. Hmidreds of flying fishes, however, were seen from the steamer hoia 
forty to sixty miles off shore. 

PISTULARIIDAB. 
Fistulaxia tabax^aria Linne. 

Goode, '76*, p. 27. 
Fistxdaria serrata Goode, '76* p. 75. 

Distribution. — West Indies, straying northward. 

D. 14 ; A. 13. 

One specimen of this curious species was taken by Mr. L. Mowbray oflF 
St. George's and was kindly obtained from him by Prof. E. L. Mark for 
examination. 
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SYNGNATHIDAB. 
Siphostoma jonesi (Guntheb). 

Jordan & Evermann. '96-00, vol, 1 (1806), p. 768. 
Syngnathus jonesi Giinther, '74, p. 456. Goode, '76*, p. 27. 

Digtrihution. — Bermuda and Porto Rico. 

Mr. 0. Bryant obtained a single specimen of this species under a rock at 
Hungry Bay ; and a second specimen has recently been handed me by Pro- 
fessor Mark ; it was taken during July, 1904. 

S. pelGigicum (Osbeck). 

Syngnathus pelagicus Osbeck. Goode, 76*, p. 27. 

DistnbtUion. — Tropical Atlantic and Mediterranean. 

About a dozen specimens were obtained in Sargassum and by the dredge in 
from 6-12 fm. Several very large specimens were taken during July, 1904. 

S. mackayi Swain & Meek. 

Distribution. — S. Florida to Yucatan. 

One small specimen was taken^from the dredge in Castle Harbor. This is 
the first time the species has been reported from Bermuda. 

S. dendriticum, sp. nov. 

(Plate 1.) 

Type, (M. C. Z. No. 20,057) a single specimen dredged in about 7 fms. off Ireland 
Island, Bermudas, July, 1904. 

Rings 14 + 39. Dorsal 16, just over vent on rings 1-4. 

Snout about twice in distance to base of pectoral. Tail longer than body. 
Anal fin vestigial ; composed of two rays on ring 2. Color brown with 
irregular blotches and darker marblings. A number of peculiar filamentous 
appendages; many of these have probably been torn off, as this specimen was 
taken in the dredge with a considerable mass of broken Oculina, etc. The 
largest pair of these appendages is situated just above and behind the orbits. 
The next largest pair is on the nape, just anterior to the branchial aperture. 
Pairs of filaments are situated irregularly along the dorsal and ventral surfaces. 
On the segments of the trunk rings are peculiar radiating striae; and a raised 
boss marks the centre of each segment On the tail rings the bosses are very 
conspicuous and the ornamental striae less so. 

HIPPOCAMPIDAB. 

Hippooampus sp. Sea Horse. 

One exceedingly small specimen taken in the tow-net off Flatts Inlet one 
night during July. I have been unable to determine the species. Sea-horses 
are well known to the natives, and are said to be common at certains seasons. 
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ATHEBINIDAE. 
Menidia notata (Mitchill). 

Distribution. — Coast of United States southward to the Oarolinas. 

D. 6 + 9; A. 1, 23. 

There is one specimen of this species in the collection of the M. C. Z. 
(No. 18y246); so far as I can ascertain no other specimen has ever been 
taken. 

M. menidia (Linme). Blue Fry. 

DUtrilnUion. — Atlantic coast of United States, the Carolinas southward. 
D, 4 + 9; A. 1+22. 

This species was exceedingly common in Flatts Inlet. Thousands were 
seined daily by the natives for bait. 

MUGILIDAB. 

Mugil brcusiliensis Agassi z. Mullet 

M. liza Cuv. & Val. Goode, *76*, p. 63. 

Distnhutxon. — West Indies ; Atlantic coast of South America. 
D. 5 + 8; A. 3 + 8. 

Specimens were frequently taken from the seine in Flatts Inlet; the species 
is generally common. 

M. ourema Cuv. & Val. 

DidribiUion, — Both coa^s of the Americas. 

D. 6 + 5; A. 3 + 9. 

I obtained a large number of specimens of this species in March and April, 
19<)3, at Hungry Bay. During the summer, however, only one specimen was 
taken ; this was from Sargassum floating off Ireland Island. The species has 
not been taken before at Bermuda. 

SPHYRABNIDAB. 

Bphyraena sphyraena (Linnb.) 

S. spet (Hauy) Goode, '76% p. 61. 
Jordan & Evermann, '96-00, vol. 1 (1896), p. 826. 

Distribution, — Southern coast of Europe to Bermuda. 

D. 6 + 9; A. 1 + 9. 

This European species is not uncommon about Bermuda. I have a single 
specimen about 10 inches long taken in the seine near GKbbet Island and 
another, considerably smaller, taken by the members of the Biological Station 
during the summer of 1904. 
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HOLOCENTBIDAE. 

Holooentms ascensionis (Osbbok). Squirrel 

HolocejUrum aogo Bloch. Goode, 16\ p. 49. 

Distributum. — Florida and Caba to St Helena. 

D. 11 + 15; A. 6 + 10. 

This species is very common in sheltered nooks about the rocky shores and 
reefs. It is nocturnal and great numbers were sometimes taken in a few hours 
at night in the fish pots. 

H. punctioulatus, sp. dot. 

(Plate ».) 

D. 11 + 13; A. 4 + 8; IL 46; Itr. 3 + 8. 

Near H. sicdfer Cope, but differing in the number of rays in the anal fin, in 
the shape of the dorsal fins, and in color. 

Head with spines 2^, depth 2|. Spinous dorsal rather long and elevated 
anteriorly ; soft dorsal not as high as spinous portion. Second anal spine and 
first anal soft ray about the same length and almost reaching the base of the 
caudal. There is one strong spine on the preopercular bone and one on the 
opercular. The posterior and ventral edges of both these bones are strongly 
serrate. The interorbital keels are rather weak, and each divides posteriorly 
into nine, spreading out in a fan-like manner. 

The color in life is bright rosy red with nine lateral series of very fine black 
and dark brown dots; growing fainter and fewer ventrally. A large black 
spot appears on the membrane of the first three dorsal spines, and also on the 
spines themselves. The rest of the fins are rosy white, except for a few 
extremely faint dusky patches on the posterior part of the first dorsal. 

This species is represented by the single type specimen (M. C. Z. No. 
29,054), Flatts Inlet, Bermuda Is. Taken in a fish trap in about 10 ft. of water. 
The species is rather common, and other specimens were seen. 

MULLIDAE. 

Upeneus max^ulatiis (Bloch). Goat fish. 

Hypeneus maculatus (Bloch) Cuv. Goode, '76«, p. 49. 

Dtstrtbutum, — West Indian region. 

D. 8 + 8 ; A. 2 + 6. 

Probably common in rather deep water outside the reef. One specimen was 
taken in a fish pot off Hungry Bay by a fisherman, who said that the species 
was not uncommon, and another from the stomach of a large grouper (Epi- 
nephelxM striatus). 
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CARANGIDAB. 

DeoapteruB punctatiis (Aoassiz). Robin. 

Goode, '76 , p. 46. 

Distribution. — Mass. to Brazil. 

D. 3 + 30 (31) ; D. 3 + 26. Sc. 40 about. 

I have foiir specimens, two taken by Dr. A. S. Bickmore (M. C. Z. No. 
17,054), and two taken in Harrington Sound in July, 1903. This species is 
common at times, but it is at other times quite impossible to find a single 
specimen. They take bait best at night in moderately deep water. 

Seriola zonata (Mitchill). Creyalle. 
Goode, '76% p. 75. 

Distribution. — Massachusetts to the Carolinas. 

D. 8 + 38; A. 3 + 21. 

One specimen taken on the Challenger Banks. I saw quite a number of 
these brought in by the Hamilton fishermen. They were usually taken far off 
shore. 

Trachurops ommenophthalmus (Bloch). Goggle-eye. 
Goode, '76* p. 47. 

Distribution. — Coast of Atlantic Ocean (except Europe^ Pacific off Central 
America and Mexico. 

D. 8 + 26; A. 3 + 22. Sc. 36. 

One specimen about two inches long was taken from Sargassv/m off the 
Challenger Banks and turned over to me by Professor Mark. The species was 
very rare at Bennuda all summer. A slightly smaller specimen was taken 
during July, 1904. 

Caranz ruber (Bloch). 

Distribution. — West Indies. 

D. 8 + 27 ; A. 2 + 23. Sc. 30. 

One specimen taken in the tide rush at mouth of Harrington Sound on hook 
baited with Stolephorus. A second specimen (M. C. Z. 17,360) was taken at 
Bermuda in 1864 by Capt. Hamilton. This specimen has 31 scutes on the 
caudal pedicel. 

C hippos (Linne). 

Distribution. — Tropical seas. 

D. 8 + 21; A. 2 + 17. Sc. 30. 

One specimen taken on hook and line in Flatts Inlet in about four feet of 
water and two specimens from Hamilton (M. C. Z. No. 28,989) are the only 
representatives of this widely distributed species which I have had an oppor- 
tunity to examine from Bermuda. 
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C* crysos (Mitchill). Jack. 

Goode, 76% p. 75. 
Paratractus pisquetus (C. & V.) Gill. Goode, 76^, p. 47. 

Distribution. — Massachusetts to Brazil. 

D. 8 + 25; A. 2 + 21. Sc. 46. 

I have examined four specimens of this species from Bennuda; three were 
taken in the summer of 1903 at Flatts Inlet, the other at Hamilton about 1870 
(M. C. Z. No. 17338). A number of these fishes were almost always to be 
found lying in wait for fry carried out of Harrington Sound by the tide. They 
took bait voraciously and afforded considerable sport for their size. We took 
none over 9 inches in length. The name Jack is applied to several species. 

NOMEIDAB. 

Nomeus gronovii (Gmelin). 

Jordan & Evermann, '96-00, vol. 1 (1896), p. 949. 

Distribution* — Tropical Atlantic. 

D. 11 + 26; A. 3 + 26. 

This species appears to be rather common in Castle Harbor, where the only 
specimens seen were taken. They usually swim about among the tentacles 
of the Portuguese-man-o-war, but the only specimen I caught was swimming 
lazily along near the surface of the water ; there were, however, plenty of 
Physaliae near by. 

CORYPHAENIDAE. 
CoiTphaena equisetis (Linne). Dolphin. 

Distribution, — Open Atlantic, most common in the tropics. 
D. 52 ; A. 26. 

A single specimen taken off Bermuda during the summer of 1904. It was 
said to be very common at all times at some distance off shore. 

CHBILODIPTERIDAB. 
Apogon binotata (PoEy). 

Distribution, — Florida, West Indies, and Brazil. 

D. 7 + 8; A. 2 + 8. 

A single specimen of this species was taken in Castle Harbor, it appears to 
be rare. Several natives to whom I showed the specimen declared that they had 
never seen it before. I compared it with Poey's type from Cuba (M. C. Z. 
No. 8,750) and could find no difference between them. 

A. maoiilata (Poet). 
Distribution, — Cuba. 
D. 4 + 10; A. 2 + 7; 11. 27, Itr. 2 + 10. 
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I have five specimens of this handsome species. Three of these were taken 
in Flatts Inlet ; I took one in July, 1903, and Mr. Nichols two in August The 
remaining two came from some floating Sargcusum ; one on the Challenger 
Banks, the other near the main island; both specimens are very smalL I was 
told that the species became very common in Flatts Inlet about the latter half 
of August. 

SERBANIDAE. 

Bodianus fulvus (LiHNfe). Nigger fish. . 

Jordan & Eyermann, '96-00, vol. 1 (1896), p. 1144. 

Distribution, — ^West Indies. 

This species appears to be very generally distributed over the reefe, and 
moderately common everywhere. 

Epinephelus striatus (Bloch). Grouper, Hamlet. 

Goode, '76«, p. 57. 

Distribution. — West Indies to Brazil. 
D. 9+17; A. 3 + 8. 

The most important food fish taken near Bermuda. My specimens are small 
ones taken in fish pots near Flatts Inlet. It attains a weight of 40 pounds. 

E. maoulosus (Cuv. & Val.). Hind. 
Jdrdan & Evermann, 'SG-OO, vol. 1 (1896), p. 1168. 
E. gutattus (Gmelin) Goode. Goode, '76' p. 68. 

Distribution. — The West Indies generally. 

D. 9+16; A. 3 + 8. 

This species was very common everywhere about the reefs. We took speci- 
mens by the hook up to 15 or 16 inches in length near North Rock, where they 
were especially common. Their power of changing color is highly developed ; 
for they change from almost uniform ruddy to flaming red spotted regularly 
with deep brown or black. 

E. morio (Cuv. & Val.). Bed Hamlet. 

Distribution. — Southern Atlantic coast of North America southward to 
Brazil. 

D. 9+16; A. 3 + 9. 

This species was generally taken with E. striatus^ but was far more rare than 
that species. It is said to be growing more common year by year. 

Myoteroperoa venenosa apua (Bloch). Bock-fish. 
Trtsotropis undulosus (Cuv.) Gill. Goode, '76*, p. 56. 
Distribution, — West Indies, Florida Keys to Brazil. 

Grows to a great size and is one of the most important of the common food . 
fishes. 



Digitized by VjOOQIC 



babbour: kotes on bermudian fishes. 121 

Hsrpopleotrus puella Cut. & Val. Matton Hamlet 
Goode, 16^, p. 60. 

DigtribiUton, — West Indies. 

D. 10 + 14; A. 3+7. 

Not uncommon about rocky shores with very steep banks; but locally dis- 
tributed. Six specimens were taken in iish pots in Harrington Sound near the 
bridge and off the dock of the Hotel Frascati. 

Paranthia43 furoifer (Cut. & Yal.). Barber. 

Didribution. — Both coasts of Tropical America. 

D. 9+18; A. 3 + 9. 

This species has not been previously recorded from Bermuda. Mr. J. T. 
Nichols took three specimens, each about 1 foot long, off the south shore near 
Hungry Bay with hook and line. Two were also among the collection made 
in July, 1904. The color of all was a dull uniform rose pink. 

LUTIANIDAB. 

Neomaenis griseus (Lixk£). Gray snapper. 
Lvtjanus caxit (Schn.) Poet. Goode, '76*, p. 64. 

Distribution. — West Indies, South Atlantic coast of United States to Brazil. 

D. 10+14; A. 3 + 8; 11. 51; Itr. 7 + 13. 

One of the most common Bermudian fishes; large schools could be seen 
swimming about in Harrington Sound or Flatts Inlet at any time. About 50 
of them spent most of their time under our boat at her moorings, never seemed 
to be more than a few yards from this location. They are shy and extremely 
difficult to take. The specimens before me are from Harrington Sound. They 
appear less shy in Hamilton Harbor, where many are taken on hooks and in 
fish pots for bait. 

N« apodus (Walbaum). Schoolmaster. 

Distribution. — West Indies ; Florida to Brazil. 

D. 10 + 14; A. 3 + 8. 

Several specimens taken from both Hungry Bay and Harrington Sound. 
The young were common in many small coves along this shore, and large speci- 
mens are often taken about the outer reefs. 

N. vivanus (Cuv. & Val.). Silk snapper. 

Distribution. — West Indies. 

D. 10+14; A. 3+8. 

A very common species in the deeper water about the outer reefs and in the 
middle of Harrington Sound. I have several specimens taken with a fish pot 
in the steamboat channel about opposite Bailey^s Bay. This species takes bait 
well, especially at night, and affords fair sport. 
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N> haatingsi Bean. Spot snapper. 
Bean, '98, p. 46. 

Distribution, — The Bermudas. 

D. 10+14; A. 3 + 8. 

One specimen of this species was turned over to me by Prof. E. L. Mark ; 
it was taken on the Challenger Banks. Dr. Bean states that this is the " silk 
snapper" of the native fishermen ; but so far as I could ascertain from numerous 
inquiries, that name is only used for N. vivanus (C. & V.). 

Ocyurus ohrysurus (Blooh). Yellow tail 
Goode, *76», p. 66. 

Distribution, — West Indies to Brazil. 

D. 10+13; A. 3 + 9; U. 66; Itr. 7 + 16. 

This species was very common in Harrington Sound, where large numbers 
were sometimes taken using ** scuttle " (^Octopus rugosus) for bait. My speci- 
mens are from fish pots in Flatts Inlet and Harrington Sound. The species 
attains a weight of 5 lbs. 

HAEMULIDAE. 

Haemiilon maorostomum Gi^NTHSB. Sow grunt 

Distribution. — ^West Indies generally. 

D. 12 + 16; S. 3 + 8. 

This species was frequently brought into Hamilton by the fishermen, who 
took it in rather deep water near the outer reefs, usually in company with 
Haemulon album, 

H. oaxbonarium Poet. Bull grunt 
Jordan & Evermann, '96-00, voL 2 (1898), p. 1300. 

Distribution, — West Indies. 

D. 12 + 16; A. 3 + 8. 

This fish was not at all uncommon off the South shore ; it was rarely taken 
anywhere else. We have several specimens from about one mile south of the 
mouth of Hungry Bay. 

H. soiunis (Shaw). Striped grunt 

Distribution, — West Indies generally. 

This fish was taken occasionally in fish pots off the South shore and in 
Hamilton Harbor. It did not appear to be nearly as common as H, flavolinea- 
turn. There are two specimens (M. C. Z. No. 10,555) which were taken in 
1862 by Dr. Bickmore. 
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H. flavolineatum (Desmabbst). Yellow grunt. 
Jordan & Evermann, '96-00, yol. 2 (1808), p. 1906. 

DigtribvJtion. — West Indies. 

This species is very common everywhere about Bermuda. There are thirty- 
four specimens in the Museum which were taken by Dr. A. S. Bickmore in 
September, 1862 (M. C. Z. Nos. 10,526, 10,641). It does not usually grow to a 
size suitable for food. A large number were taken during August, 1903, in 
Harrington Sound. 

Orthopristis chrysopterus (Linhb). Sailor's choice. 

DistribiUion, — Atlantic and Gulf coasts of the United States. 
D. 13+16; A. 3+12. 

This species was quite common in Hamilton Harbor, though I never saw a 
single example elsewhere in the Bermudas. 

Bathystoma striatum (^Linnb). 
Jordan & E?ermann, ^96-00, vol. 2 (1898), p. 1310. 

Distribution. — Bermudas to South America. 

D. 13 + 13 ; A. + 37. 

Common, particularly in Flatts Inlet, where it may be taken any day usually 
associated with very large numbers of B, rimator. There are twenty specimens 
(M. C. Z. No. 10,602) which were taken by Dr. Bickmore in 1862. 

B. rimator (Jobdan & Swain). White grant. 

Distribution, — East coast of United States and West Indies. 

D. 13+16; A. 3 + 8. 

An excessively common species in Flatts Inlet, less so elsewhere. I have 
specimens taken in a fish trap in Harrington Sound and Flatts Inlet ; any 
number could have been collected. 

SPARIDAB. 

Calamus calamus (Cuv. & Val.). Porgy. 

C. megacephalus (Swainson) Poey. Goode, ^^, p. 6L 
C orbitarius Poey. Goode, 76*, p. 6L 

Distribution. — West Indies and Florida. 

D. 12 + 12 ; A. 3 + 10. 

The fishermen recognize two " Porgies " : the " Goat head," and the ♦* Sheep 
head." I think, however, that both species are referable to C. calamus, for they 
did not seem to be very certain as to just what constituted a ^' Goat head " or 
** Sheep head " porgy. 
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Diplodus sargus (Links). Bream. 

Jordan & Evermann, '96-00, vol. 2 (1898), 1303. 
Sargus variegatus (Lac^pede), Goode. Goode, *16^, p. 52. 

Distribution, — Coast of Southern Europe, westward to Bermuda. 
D. 12 + 13 (14); A. 3 + 13 (14). 

One of the commonest shoal water species. It was strangely confused with 
KyphostLS seetatrix by Goode. 

GERRIDAE. 

Eucinostomus gula (Cuv. & Val.). Shad. 

Goode, '76*, p. 89. 

Distribution. — New York (rarely) to Brazil. 
D. 9 + 10 ; A. 3 + 8. 

Common, generally associated in small schools with the young of Neomaenis 
griseus and Mugil brdsiliensis. 

KYPHOSIDAE. 

Kyphosus seetatrix (Linhe). Chub. 

Pimelepterus boscii (Lac^p^de). Goode, '76 , p. 62. 

Distribution. — Pelagic in North Atlantic ; West Indies. 
D. 11 4- 12; A. 3 + 11. 

This species may be called an irregular, though usually very common, visitor 
at Bermuda. 

POMACENTRIDAE. 

Abudefduf saxatilis (Linne). Cow pilot. Sergeant major. 
Glyphidodon taxcUUis (Limns) Cuvier. Goode, '76*, p. 38. 

Distribution. — Both coasts of Tropical America. 

D. 8 + 13 ; A. 2 + 12 ; 11. 28; Itr. 11 + 6. 

I have about twenty specimens of this species varying in length from a half 
inch to four inches, the latter being a large one for the shores of Bermuda. 
I saw a very large specimen in a rock pool at North Rock. Native fishermen 
state that the species attains a weight of one and one half pounds in. the deep 
water off the Rock. It is very common everywhere. 

Furcaiia cyanea Pobt, 

Distribution. — Cuba. 

D. 12 + 12 ; S. 2 + 12. 

A single specimen from Bermuda taken in 1864 by Captain Hamilton 
(M. C. Z. No. 14,801). I can find no other record for the occurrence of this 
species except off Cuba. 
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Miorospathodon chrysurus (Cuv. & Val.). 

Distribution. — West Indies. 

Two very small specimens from Sargassum off Ireland Island. The species 
does not appear in pre¥ioas lists, so far as I am aware. 

Eupomaoentrus leuoostictus (M&llbb & Tbosohbl). Cock-eye pilot. 

Distribution, — West Indies ; Florida. 

D. 12 + 15 ; A. 2 + 13. 

Although with considerable hesitation, I refer to this species a number of 
Pomacentroids which were taken in various localities, about the Islands. The 
genus is in a very confused condition, and I have no desire to describe these 
specimens as new until a more extensive examination of existing material can 
be made. 

E. ftlSOUB (Cuv. & Val.). Brown cock-eye pilot 
Verrill, Ol, p. 56. 

Distribution. — Florida to Brazil ; West Indies. 

Specimens which may be this species are very common in many localities 
especially at the head of Hungry Bay, both among the loose rocks of the Spit 
and among the roots of the mangroves. 

LABRIDAE. 
Laohnolaixnus na'^fim"'* (Walbaum). Hog fish. 

Jordan & Erermann, '96-00, vol. 2 (1898), p. 1579. 
L.falatus (L.). Goode, 76*, p. 86. 

Distribution. — West Indies. 
D. 14-1-11; A.3-f-10. 

An important and common food fish, growing to the size of about twenty 
pounds. 

Iridio reuiiatus (Lihne). Lady fish. Blue fish. 

Jordan & Ererraann, '96-00, vol. 2 (1898), p. 1590. 
Choerojulis radiatus (L.) GkxKle. Ooode, *76*, p. 35. 

Distribution. — West Indies ; Florida to Brazil ; St Paul's rocks. 
Not uncommon a short distance off the South shore. 

I. oyanooephalus (Blooh). Blue head. 

Distribution. — West Indies to Brazil. 

Rather rare; the few which we have were taken on the reef off the south 
shore. This is the most northerly record for the species. 

VOL. XLVI. — 50. 7 2 
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I. gamoti (Cuv. & Val.). 

DidnbvJtion. — West Indies. 

One small specimen obtained in Castle Harbor. The species has not been 
recorded from Bermuda before. 

!• bivittatus (Bloch). Slippery Dick. 
Platyglossus bivittatus Bloch. Goode, *76a, p. 76. Garman, KX), p. 610. 

Distribution. — West Indies ; Carolinas to Brazil. 
D. 9+11; A. 3+12. 
Very common everywhere. 

Chloriohthys nitidissimus (Goode). Slippery Dick. 
Jordan & Erermann, '96-00, vol. 2 (1898), p. 1606. 

Didribution, — The Bermudas. 
Rather common about the outer reefs. 

SCARIDAE. 

Sparisoma abildgaardi (Bloch). 
Distribution, — West Indies to Brazil. 
D. 9+10; A. 2 + 9. 

This and the three following species are all called Parrot fishes. I have a 
single specimen of this species taken in a fish pot off the south shore. It does 
not appear to have been recorded from so far north before. 

S. viride (Boxnatebbb). 
Distribution. — West Indies. 
D. 9+10; A. 2+9. 

A single specimen, which was taken with the preceding species, is the only 
one we obtained. The natives consider it very rare. 

Scarus croicensis (Bloch). 
Pseudoscarus sanctae-crucis GiiDther. Goode, 'VG'^, p. 76. 
Distribution. — West Indies generally. 
D. 9+10; A. 2 + 9. 

Not uncommon in Castle Harbor and occasional in Flatts Inlet. There are 
several specimens taken from both localities in the collection made in the 
summer of 1903. 

S. caeruleus (Bloch). 
Pseudoscarus caeruleus (Bloch) Giinther. Goode, *76", p. 83. 

P. psittacus Goode, *76, p. 76. 
Distribution. —West Indies, on our coast, rare. 
D. 9+10; A. 2 + 9. 
Not uncommon. 



Digitized by VjOOQIC 



BARBOUK: NOTES ON BERMUDIAN FISHEa 127 

CHABTODONTIDAB. 
Ghaetodon ooellatus (Bloch). Butterfly fish. 
Didrxbution. — Cuba ; Gulf Stream northward. 

Rather rare about the outer reefs; but said by the fishermen to be increasing 
rapidly in numbers. 

C oapistratus (Linnb). Four eyes. 

Goode, '?©», p. 76. 
Sarotkrodua bimaculatus (Bloch) Poey. Goode, '76», p. 43. 

Distribution. — West Indies. 
D. 12+19; A. 3 +17. 

Common in many localities about Hamilton Harbor, Harrington Sound, and 
Castle Harbor. 

Angeliohthys. ciliaiis (Linnb). Angel fish. 
HolaeatUhus ciliaris (Linn^) Lac^p^de. Goode, '7&>, p. 43. 

Distribution, — West Indies and Florida. 

D. 14 + 21; A. 3+21. 

An important food fish, very common about the reefs and steep shores. For 
some reason the specimens taken off the north shore are considered much more 
palatable than those taken off the south shore. 

TBUTHIDIDAB. 

Teuthis hepatus (Linnb). Blue tang. 

Acanthurus chirurgus (Bloch.) Schn. Goode, 76^, p. 42. 

Distribution. — The West Indian region. 
D. 9 + 24; A. 3 + 22. 

A few specimens were obtained, but the species did not appear to be as com- 
mon as the following, with which it was almost always associated. 

T. bahianus (Castblhau). Doctor fish. 

Distribution. — West Indies; both coasts of Tropical America. 
D. 9+25; A. 3 + 23. 

Decidedly abundant about the reefs and steep shores. Though the adults 
did not run up into Flatts Inlet, the young were frequently seen there. 

T. helioides, sp. nov. Yellow doctor. 
(Pistes.) 
D.9 + 26; A. 3+26. 

Most nearly related to T. chrysosoma (Bleeker) from the Sea of Kajeli. 
Form ovate ; height of body rather more than one half of total length (caudal 
fin included). The profile of the snout is slightly concave. There are five 



Digitized by VjOOQIC 



128 BULLETIN: MUSEUM OF COMPAKATIVE ZOOLOGY. 

incisors on each side of the upper jaw. The upper lobe of the caudal fin is 
slightly longer than the lower. The scales of the body are very minute. 
In life the color was brillant yellow, which has changed in spirits to a dull 
lustreless yellow. The dorsal, anal, and ventral fins are edged with dusky 
brown, almost black in some places. There is a diffuse patch of light brown 
on the operculum. 

Type (M. C. Z. No. 29,053) a single specimen five inches long taken near 
Cooper's Island, in Castle Sound, Bermudas, by Messrs. O. Bryant and J. T. 
Nichols. 

BALISTIDAB. 

Balistes cctrolinensis Gmelin. Torbot 

B. capriscus Gmelin. Goode, 16^, p. 26. 

Distribution. — Tropical Atlantic, Mediterranean Sea. 

D. 3 -f 27 ; A. 25. 

We took several specimens in fish pots in about five fathoms off Flatts 
Inlet, and I have also one very small one from Sargassum of the Challenger 
Banks given me by Mr. J. T. Nichols. The species grows to considerable size 
and is frequently eaten, although the flesh is dr}- and tasteless. 

B. vetula Linns. Queen turbot. 
Goode, 'Ve*, p. 26. 
Distribution, — West Indian region generally. 
D. 3 + 29 ; A. 27. 

Not taken by Qpode^ but nevertheless rather common. A regular visitant 
at Bermuda, as several are taken every year. The specimen before me was 
brought into the Biological Station during the summer of 1904. 

MONACANTHIDAB. 

Alutera soripta (Osbbck). 
Goode, '76*, p. 26. 

Distribution, — Tropical seas of both hemispheres. 
D. 1 + 47; A. 51. 

A single specimen of this species was speared at Bermuda during the summer 
of 1904 and obtained by Professor Mark. 

TBTRAODONTIDAE. 

Spheroides spengleri (Bloch). Puffer. 

Chilichthys spengleri (Bloch). 

Goode, '76", p. 22. 

Distribution, — Eastern Atlantic. 
D. 7; A. 6. 
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One specimen from Hungry Bay, two inches long, taken by Mr. Nichols and 
one specimen from the dredge, one inch long, among the reefs o£f Ireland Island 
in 8-10 fms. This species did not appear to be nt all common and no adults 
wei-e seen. While collecting invertebrates Mr. Bigelow and I both saw- 
several large "puffers" which appeared to be S. testudineus^ and I have no 
doubt that this species will occur in future collections. 

SCOBPAENIDAE. 

Soorpaena agfteaigii Goods & Beam. 

Goode & Bean, '96, p. 247. 

Distribution, — West Indian region. 

One specimen dredged on the Challenger Bank, by the members of the 
Biological Station, in forty fathoms. 

CBPHALACANTHIDAB. 
Cephal€koanthu6 volitans (Limmk). 

Distribution. — Tropical Atlantic, widely distributed. 

D. 2 + 4 + 8; A. 6. 

One specimen was taken on the beach at Gibbet Island on June 19, 1903. 
The species is very rare at Bermuda, and was not known to any of the fisher- 
men that saw the specimen. I learned, however, from Mr. F. Goodwin Gos- 
ling, Secy, of the Bermuda Natural History Society, that one specimen had 
been taken during the spring in Hamilton Harbor. 

CAhLlOHYMIDAE. 
Callionyinus bermudaxum, sp. nov. 

D. 3 + 7 ; A. 4. 

Most nearly related to C. pauciradiatv^ Gill ; but differing in the number of 
rays in the second dorsal and in the preopercular spine. Besides giving the 
radial formula for his specimen (D. 3, 6; A. 3), Gill (*65, p. 144) says : — 

**The preopercular spine is armed with three teeth above and terminates 
behind in an acute point." 

A description of the three specimens from Bermuda follows : — 

Head (to tip of opercular spine) 3^ times in total length ; depth 8 times. 
Ventral surface of body flat ; without a bordering fold of skin ; a single lateral 
line ; diameter of eye a little less than length of snout The maxillary reaches 
about ^ the distance to the eye. The preopercular spine is armed with two 
barbs directed forward and situated dorsally ; there is also a sharp termination 
to the spine itself, which is directed straight backward. The gill opening is a 
very minute slit, also directed backward. In one specimen the first dorsal ray 
reaches the base of the caudal ; each of the other two being successively a little 
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Bhorter. In the other two specimens the length of the dorsal is about equal to 
the distance from the posterior border of the eye to the tip of the snout The 
pectoral fins are about as long as the head ; the ventrals slightly shorter. The 
color of these specimens is a milky white, irregularly banded and blotched with 
light brown. In the largest one (with the filamentous dorsal) the anal fin 
is rather dark brown and there is a dark spot on the ventral fin and on the 
middle of the throat, nearly covering it. 

Type series, three spfecimens (M. C. Z. No. 29,056) IJ", 1", j", Ig. from 
Bermuda.. Taken by the dredge in from 6-8 fms.; Aug. 1903, the largest oflF 
Castle Island, the others off Ireland Island. 

GOBIIDAB. 
Gobius stigrniaturus Goodb & Bbam. 
Garman, :00, p. 610. 
Distribution, — Bermuda. 
D. 4 + 12 ; A. 12. 

One specimen from Hungry Bay was taken from under a stone at low tide in 
about four inches of water by my brother, Mr. W. W. Barbour, April, 1903 ; 
a diligent search in the same and similar localities failed to yield a second 
specimen. 

G. sopor ator Cuv. & Val. Molly miller. 
Goode, '76^, p. 76. 

Distribution, — The West Indian region and Northern South America. 

D. 6+10; A. 1 + 7. 

The forty-eight specimens before me show a decided differentiation into two 
distinct color phases. One lot, consisting of twenty-six specimens, was taken 
by me, with the aid of Messrs. Bigelow and Cole, in the rock pools of the 
south shore near Hungry Bay. All these specimens, except two, which are 
quite black, are very dark brown. The rest, some twenty or more, were taken 
by dredging in Castle Harbor and Mangrove Bay, in localities where the 
bottom was white sand composed of coral, shell, and Foraminifera. All these 
specimens are light gray, almost white, with a row of dark lateral puncticula- 
tions, just visible. 

This species is very active and jumps about on the bare rocks washed by the 
waves and even moves from one tide pool to another over dry land. 

BLBNNIIDAE. 
Labrisomus nuchipinnis (Quot & Gaim.). Molly miller. 
Labrosomus nuchipinnis (Quoy & Gaim.) Poey. Goode, '76*, p. 28. 

Distribution. — West Indies and coast of Southern States. 
D. 18+12; A. 2 + 17. 

I collected four specimens of this species in March, 1903, all of a^ character- 
istic mottled brown color. In July, 1903, I togk eight more, four of which 
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showed the same color as those taken in the early spring. The others were 
gorgeously bright with yellow, red, and orange about the foreparts of their 
bodies. These were all males, the darker ones being females with eggs almost 
ready to hatch. 

I had an opportunity to watch a pair of these fishes getting ready to lay. 
The female would move swiftly about in the sand under a protecting rock, 
thus scooping out a hollow place in which she probably deposited her eggs. 
lu a few days the female, looking thinner, lay quite still near the hollow in 
the sand, where I presume the eggs had been laid; the male was swimming 
nervously about as if to drive away intruders. Up to the time I left, more 
than a month after the probable laying of the eggs, the male, with the same 
gaudy color, was still swimming about; the female was gone, and I presume the 
young had been hatched and had long since departed. 

Salariiohthys textilis (Quor & Gaih.). Molly miller. 
Salarias textiliSf Quoy & Gaim. Groode, '76^ p. 20. 

Distribution. — Bermudas to Northern South America. 

Very common in tide pools about the shores and at North Rock. 

BROTULIDAB. 
Brosmophysis verrillii Gabmav. 
Garmao, :00, p. 611. 
Distribution. — Bermuda. 
D. 71 ; A. 52; U. 98 ; Itr. 26. 

Several specimens of this little known Brotuloid were taken by Mr. H. B. 
Bigelow and myself from the rock pools near Flatts Inlet and Gibbet Island. 
A diligent search at Bailey^s Bay, the type locality, and in many other likely 
places failed to reveal a single specimen. 

PLBURONBCTIDAB. 
Platophrys lunatus (Linne'). Plate fish. 
Distribution. — West Indies generally. 

Apparently the only flat fish which is common about Bermuda. Several 
were taken during my stay in the summer. The only specimen which I had 
an opportunity to observe carefully was one loaned to Professor Mark by Mr. 
L. Mowbray of St. George's. 

ANTBNNARIIDAB. 
Pterophryne gibba (Mitchill). Mouse fish. 
Distribution. — West Indies generally. 
D. 3 + 12; 4.7. 

Very common in the Sargassum. 1 have about sixty specimens, a few of 
which were taken from the dredge oflf Ireland Island. 
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p. ranina Tiles. 

Distrilmtion. — Fields of sea weed iu the Tropical Atlantic, Richardson. 

A single large pediculate was obtained from a colored fisherman and handed 
to me by Professor Mark. It is evidently Cuvier's Chironectis laevigatus and 
also agrees remarkably well with Richardson's ('44-48, p. 15, pL 9, Fig. 354), 
Chironectis pictus var. vUtattbs, 

Antennaxius stellif er, sp. nov. 

(Plate 4.) 

D.3-1-12; A. 7; V. 5; P. 10; C. 9. 

Closely related to A. nuttingii Garman ; but differing conspicuously in color- 
ation, size, and form of bait. 

In form this species is short and extremely bulky anteriorly. The caudal 
peduncle is short and compressed. The head is as wide as high ; with a rather 
deep, scaleless concavity behind the second dorsal ray. The mouth is very 
wide, almost vertical, and the eye is small. The first dorsal ray is extremely 
long and slender, a little more than 2^ times the length of the second dorsal ray. 
On the posterior surface of the second dorsal ray there is a peculiar fringe of 
elongate scales, a tuft of similar scales being situated on each side of the naked 
occipital depression. The base of the first dorsal ray is a prominent movable 
pedicel. The second dorsal ray is quite free, while the third is connected with 
the dorsum by the skin. The soft dorsal is composed of two regions ; the 
anterior five rays are of equal size and their tips do not extend beyond the 
connecting membrane. The condition in the posterior part of the fin is very 
different; the rays do project beyond the membrane, and from the sixth to eighth 
ray the height of the fin increases regularly, while from the ninth to twelfth 
the decrease is as regular, so that the posterior portion is more or less fan- 
shaped. The bait on the tip of the first dorsal ray is a tiny sphere, from which 
spring numerous delicate filaments. 

The color of this species, described from the alcoholic specimen, is as fol- 
lows: — The entire body is very dark brown, almost black with areas of deep 
velvety black, which are sometimes surrounded in a zone of lighter brown. 
The bait, posterior surface of second dorsal ray and under surface of the pec- 
toral and ventral fins is dirty white. There is on each side of the body an 
irregularly stellate figure of white composed of a central patch and radiating 
spots. A white saddle is situated on the caudal peduncle. 

Only one specimen known, the type (M. C. Z., No. 29,056X obtained in 
Castle Harbor by Mr. L. Mowbray of St. George's, and procured from him 
by Professor Mark. 

A. soaber (Cuv.) 

Distribution. — West Indian waters. 

A single specimen from Bermuda was obtained in exchange from the Boston 
Society of Natural History. It had been in the collection for some time. 
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EXPLANATION OF PLATES. 



PLATE 1. 



Siphostoma deDdriticum, 8p. nov. (p. 115). 
Four (4) times natural size 

PLATE 2. 

Holocentrus puncticulatus, sp. dot. (p. 117), 
Twice natural size. 

PLATE 3. 

Teuthis helioides, sp. nov. (p. 127). 
Natural size. 

PLATE 4. 

Antennarius stellifer, sp. nov. (p. 132). 
Very sliglitlj enlarged. 
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Laboratories of Natural History, and of work bj- specialists based 
upon the Museum Collections and Explorations. 
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Alexander Agassiz, by the U. S. Coast Survey Steamer " Blake/' Lieut. 
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Commanding. 

Reports on the Results of the Exi)edition of 1891 of the U. S. Fish Commission 
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No. 10. — Reports on the Itemlts of Dredging ^ under the Super- 
vision of Alexander Agassiz, in the Oulf of Mexico and the 
Caribbean Sea^ and on the East Coast of the United States^ 
1877 to 1880, by the U. S. Coast Survey Steamer « Blake,'' 
Lieut. Commander C. D. Sigsbbb, U. S. N., and Commander 
J. R. Bartlett, U. S. N., Commanding. 

[Pablished by permission of Carlile P. Patterson and Otto H. Tittmann, Superin- 
tendents of the U. S. Coast and Geodetic Survey.] 

XLI. 

Zur Anatomie von Pentacrinus decorus Wt. Th. Von August 
Eeichensperger.^ 

Das von mir benutzte Material stammt von der nnter Leitung von 
Alexander Agassiz 1878-1879 zur Erforschnng des Karibischeu Meercs 
untemommenen Expedition des " Blake." Es bestand aus 25 zum Teil 
ganz unverletzten, gestielten Crinoiden, die ich nach P. H. Carpenter (5) 
samtlich als " Pentacrinus decorus " \Vy. Th. bestimmte. 

Das Material erwies sich als gnt konserviert. Die einzelnen Teile 
warden in Schnittserien nach den versohiedensten Ricbtungen zerlegt. 
Zur Entkalkung bediente ich mich eiues tropfenweisen Zusatzes von 
konzentrierter Salpetersaure zu relativ grossen oft erueuerten Mengen 
70 %igen Alkohols. Mit besserem Erfolg wandte ich sehr schwaohe 
Chrorasaureldsungen an. Zu 1000 ccm 1 %iger Chromsaure setzte ich 
50 Tropfen Salzsaure oder bis 30 Tropfen Salpetersaure zu. Diese 
Mischung wurde in der ersten Zeit unter taglichcm Wechsel auf ein 
Viertel mit destilliertem Wasser verdUnnt, spater langsam fortschreitend 
bis auf hochstens j^ gesteigert. Die durch blosse Anwendung von 

1 This paper has also been published in Vol. LXXX, Part 1, of the Zeitschrift 
fur wissenschaftliche Zoologie. Specimens of Pentacrinut decorus were dredged 
bj the *'Blake" — off Havana, 175 and 177 fathoms; off Montserrat, 88 fathoms ; 
and off St. Vincent, 124 fathoms. 
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Chromsaure leicbt hervorgerufene Brttchigkeit der Gewebe war bei Ge- 
brauch jener Mischung nicht za bemerken. Zum Einbetten wurde aus- 
schliesslich Paraffin genommeiu 

Als Farbemittel kamen vor allem Boraikarmin, neutrales Earmin 
nach Hamann, sowie Hftmalaun iu StUckfUrbuDg zur Anwendting. 8tel- 
lenweise erwies sich Hematoxylin in Verbindung mit Eosin als gtinBtig. 
Sehr gut eigiiete sich fUr alle Gewebe, auch fUr die Kalkgrundsubstani 
eine konzentrierte oder verdUnnte wttssrige Thioninldsung, ebenfalls unter 
allenfallsiger Nacbfftrbung mit Eosin. Thionin gab stets noch braucbbare 
Resultate, wenn viele andre Farbemittel der Torausgegangenen Entkal- 
kung wegen versagten, 

Es ist mir eine angenehme Pflicht, Herm Geheimrat Proferaor Dr. 
Hubert Lndwig hier meinen besten Dank anszuflpreehen PXr die tTber- 
lassung des seltenen Materials und fUr seine liebenswllrdige Bereltwil- 
ligkeiti mich jederzeit mit Rat und Tat zu untersttttzen. 

Einleitang. 

P. H. Carpenter macbte zuerst eingebendere Untersuchungen an 
Pentacrtnua decoruSy deren Ergebnisse in Bd. XI des Cballengerwerkes 
niedergelegt sind. Er Albrt jedoch selbst verscbiedentlicb an, zur Er- 
kenntnis des feineren Baues und Yerlanfes mancber Organe sei das Ma- 
terial nicbt in binreiobend gutem Zustande gawesen. 

Zur allgemeinen Orientierung m5cbte icb zunflobst auf die etwns 
nmgeanderte Verkleinerang seiner Taf. LXII yerweisen, Taf. Ill, Fig. 1. 

Was die Benennung der Skelettteile des Eelcbes und der Arme anbe- 
trifft, so verwende ich die von P. H. Carpenter in einw spftteren Ab- 
handlung (7) vorgescblagenen Namen. In dem Cballengerwerk (5) 
Iftsst er auf die den Boden des Kelcbes bildenden Basalia die Radialia I, 
II und III folgen. Yon letzteren gebt die erste dicbotomische Teihing 
aos, die bei vielen Crinoiden die einzige bleibt. In dem 1890 ersrbien- 
enen Aufsatz (7) belegt Carpenter die ebemals Radialia II und III ge- 
nannten KalksttLcke mit dem Namen Costalia I und II. Verzweigen 
iicb die Arroe nan weiter, so beissen ihre Glieder bis snr fblgenden Tei- 
lungsstelle, das sich teilende Glied eingescblossen, Disticbalia. Bei Pen- 
iacrinua deeorm ist in der Regel nocb eine dritte Spaltung Torhanden. 
Yon der zweiten Teilung bis zu dieser letzten wevden die Glieder als 
Palmaria bezeicbnet Weiterbin findet keine Yerzweigung mehr statt, 
und die folgenden Glieder des Armes bis zur Spitze beissen Brachialia. 
Glieder, von denen eine dicbotomiscbe Teilung ibren Ausgang nimmt, 
werden axillare Glieder genannt 
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Der Stiel zerftllt m Nodi, welche tnetst je ftlnf Gimn Ifsgen, nod in 
Internodia ohne solche. 

Die Leibe8h()hle dee Kelchee bildet bei Peniacrinue decorus eifi znsam* 
BDenfaftngendes GanzOi in welchem die Organe von bald et&rkeren bald 
sohwacheren Bindegewebsetrtogen gebalten und nnisponnen werden. 
In diesen Bindegewebestrfbigen Bind Kalkgebilde der versehiedeDsten 
Art enthalten, ahnlicb, wie solcbe Ludwig (18) Ta£ XVI. Fig. 39, wie- 
dergegeben hat. 

Anotthemd in der Mittellinie dnrchzieht das ** drUsige Organ," Car- 
penters *' plexiform gland ", den Kelch von oben nach nnten, nm sich in 
den Stiel fortzasetzen. Diese Fortsetznng des drtksigen Organs be- 
•eichne ich als Acbsenstrang ; Ludmg gab dlesen Namen bei Antedon 
der dorsalen Verlftngerung des drttsigen Organs. Der Ansdruck P. H. 
Carpenters " central yascular axis of stem" birgt dagegen einen weiteren 
Begriff, da derselbe nicbt nur die eigentliche Fortsetzung des drtlsigcn 
Organs, sondem auch die Auslflufer des gekammerten Organs darin 
zusammenfosste (5), S. 107. 

Im Bereicbe der Basalia ist dem drttsigen Organ das in fUnf Telle ser- 
ftdlende gekammerte Organ rings angelagert, welches sich ebenfaDs rdh- 
renfbmiig in den Stiel yerlftngert Endlich treffbn wir in den Basalia 
noch das Zentralorgan, den Knotenpnnkt des umfangreichen antiambn- 
ken^en oder dorsalen Nervensystems, von welchem starke Strftnge 
assgeben, die dorsal dnrch die Kalkteile des Eelches and der Arme 
yerlaufen. 

In der Mitte der Eelchdecke liegt die Mund()ffhung, in der sich die 
Ambulacralfurohen der Arme vereingen. Der Schlund geht fast senk- 
recht nach unten nnd macht mit seiner Fortsetzung, dem Darm, eine 
Drehung yon links nach rechts. Kachdem der Darm in horizontaler 
Richtung den Reich ringf5rmig darchlaufen hat, steigt er woider nach 
oben, am im interradial liegenden After zu enden. 

Unter dem Epithel der MandOffhong bemerken wir die oralen Teito 
dee Wassergefass- and Blutgefasssjstems and das ambulacrale Nerren- 
system. £in weiteres, von Jickeli (15) vom ambulacralen Neryensystem 
¥ei Antedon rosaceus nnterschiedenea, yentrales oder orales Nenren- 
system, welches Hamann (13) S. 72 spfttor eingehender schilderte, habe 
kh bisher bei Pent(Mcr%nu8 nioht wahrgenommen. 

Das ftlr Promachocrinua und Antedon yon P. H. Carpenter (4 and 5) 
beschriebene ^'schwammige Organ", welches er als besondem leicht 
dnrch dichtere Struktar kenntlichen Teil des labialen Bhitgeftlssgefleehts 
abtrennt, stellt er selbst bereits fUr Pentaerinus deeort§$ in Abrede (5) 9. 
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100, und auch ich babe vergebens nach ibm gesucht Dagegen fand ich 
eiiien umfangreicheu Komplex von Zellen, welcber dem obereu Teil des 
** drUsigeu Organs '' angelagert ist. Dieses Komplexes finde ich an keiner 
Stelle Erwahnung getan, jedoch glaube ich, dass er in einer Zeichnung 
P. H. Carpenters (5) PL LVII, Fig. 3, angedeutet sein soil 

Gut entwiokelt ist das ** labial plexus " genannte labiale Blutgefassge- 
iflecht, das mit dem oralen Blutgefasssystem in Verbindung steht uud zu 
(den intervisceraleu Teilen der Leibesb5hle Auslaufer sendet. Ich halte 
*dasselbe mit Ludwig (18) S. 47 nur ftlr einen modifizierten Teil des 
oralen Blutgef^ssringes. 

Den Ban der Arme fand ich, abgesehen von einer spftter zu berUh- 
renden Ausuahme, in der allgemeinen inneren Organisation im wesent- 
lichen so, wie P. H. Carpenter (5) S. 88 ff., ihn schildert Ich mOchte 
daher auf das dort Gesagte verweisen. 

1. Antiambulacrales Nervensystem. 
1. Yerlauf in Kblch uxd Arme.v. 

Betradhten wir zunSUshst vom Zentralorgan ausgehend das antiambula- 
crale Nervensystem. Ludwig gab zuerst (18), Taf. XV, Fig. 38, ein 
Diagramm dieses Systems bei Antedon rosaceus ; Hamann konstruierte 
(13) S. 65, ein Hhnliches ffir die Gattungen Antedon und Acdnometra, 

Peniacrinus decorus weist manche Verschiedenheiten von den ge- 
nannten auf, wie ein Vergleich jener Diagramme mit dem von mir gege- 
benen dartut. Ygl. nebenstehendeu Holzschnitt 

Das Zentralorgan selbst ruht knopflbrmig in dem von den Basalia 
gebildeten Ring. In der Hanptmasse verlaufen seine Faseru von uuten 
nuch oben. In der Mitte wird es vom gekammerten Organ durch- 
brochen, das sich in 4en Stiel hinunterzieht. 

Vom Zentralorgan gehen nun seitlich schrilg nach oben hin zebn 
Aste aus, die, ein weniges divergierend, paarweise durch die Kalkgrund- 
substanz der fUnf Basalia verlaufen. Ehe sie diese verlassen, werden 
die beiden Strange je eines Paares unter sich durch ein Connectiv ver- 
bunden, das nur etwa ein Drittel vom Durchmesser der Haupt&ste 
besitzt. Letztere gehen zu je zweien parallel weiter durch die ersten 
Eadialia, um sich an deren distalem £nde zu vereinigen. Die fiinf 
Vereiuigungspunkte werden durch einen sehr starken, horizontal ver- 
laufenden Fascrring miteiuander verbunden. In den ersten Costalia 
finden wir nur einen Strang, der auf der Ober- und Unterseite meist 
eiue mehr oder weniger flache litugsfurche aufweist, so dass ein Quer- 
schnitt durch denselben etwa Biskuitform hat. 
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lu dem nxillaren Costa] e II endlich treffen wir auf das Chiasma 
nervorum brachialium, dessen Bau bei Antedon Ludwig, Hamann und 
Perrier sehr eingehend geschildert liaben. 

Zun&chst kann ioh mit Gewissheit feststellen, dass ein erstes, bisher 




von andem nicht bestatigtes Transversal-Connectiv, welches Perrier bei 
Antedon fand (21), T. IX, PI. XVIII, Fig. 147 en 1, bei Pentacrinus 
nicht vorhanden ist. Ferner vollzieht sich die Kreuzuug der beiden 
eigentlichen Chiasmabiindel erst sehr spat und in einem eher spitzen 
wie rechten Winkel. Hierdurch fUllt sie erst in das Gebiet des breiten 
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trausverialea KenrensugSi wabrend sie sicb bei Aniedan vorber Yollzieht 
Die beiden sicb kreusendea StnUige siod allgemeia sebr viel starker 
entwiokelt wie bei Antedon. Man kaun deatlicb wabroehmeD, daM ein 
gegenaeitiger Fsaeiaustaosoh iu ibnen auob bei Peniacnnu$ niobi iUtt- 
findet, vielmebr ein Strang quer Ubor den andem weglauft. 

Bi- und multipolare GangUenzellen findeu sicb in den Hauptasten 
nicht selten, im Chiasma selbst sind sie sebr vereinzelt, aber daun von 
bedeutender Grdsse, 0,012 bis 0,009 mm, und mit starken Fortslitzen 
verseben. 

Ausser den fUuf in den axillaren Costalia II befindlicben Cbiasroata 
finde icb keine weiteren erwabnt. Bei zebnarmigen Crinoiden sind sie 
naturgemiiss die eiuzigen, welcbe vorbanden sein k5nnen. Die Zabl 
der Arme sobwankt bei Pentacrtnua yon 10 bis 25 ; durcbsobnitUicb 
teilen dieselben sicb swei- bis dreimal. Wie verb&lt sicb bei diesea 
weiteren Teilungen der Nenrenstrang t 

Auf tangentialen Lftngssebnitten iindet man in jedem axillaren Dit- 
ticbale und Palmare ebenfalls ein gut ausgebildetes Cbiasma, dessen 
Dimensionen natUrlicb mit der Eutfemung y^m Kelob abnebmen. Die 
sicb kreuzenden Stringe sind aber nicbt, wie man erwarten soUte, um 
die Hfilfte, soudem nur um etwa ein Drittel dUnner, wie die des yor- 
ausgegangenen Gbiasma. Nach Messungen an zwei Exemplaren betrug 
ibr Durobmesser durcbscbnittliob im : 

Chiasma oostale 0,118 mm 
Chiasma disticbale 0,076 mm 
Chiasma palmare 0,049 mm 

Auf Taf. XXrV des Cballenger-Werkes (5) gibt Carpenter Yorscbie- 
dene Qaerscbnitte durcb die Basis eines Kelcbes yon PerUaerimn 
wyviUe4hom8on% wieder, welcbem Peniacrinus decoru$ sebr nahe stebt. 
£r zeichnet dort Fig. 9 den horizontal durch die Radialia yerlaufenden 
Faserring, aber keine Connectiye in den Basalia. 

Yergleicbt man das yon mir gegebene Diagramm yon Pentacrimu 
decants mit den von P. H. Carpenter (5) koustruierten des BhizocrinuB 
lofotenm S. 253, des Bathycrinua cUdrichianus S. 229, und mit dem yon 
Hamann (13) S. 65 fUr die Qattungen Antedon und Acttnometra fest- 
gestellten, so sieht man, dass das antiambulacrale Nervensystem der 
beiden ersten Arten ungleich einfacber gebaut ist, wie das von Penkh 
crinus. Bei beiden Arten gebt in jedem Basale vom Zentralorgan nor 
ein Strang aus, der sicb bei Bhizocrtnus unmittelbar yor dem Yerlassen 
der Basalia, bei Bathycrinua erst in den Radialia in swei Aste spaltet. 
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Djigegen teilt sich bei Antedon und PentacrinuB jeder Basalstrang 
sogleich nach dera Austritt aus dem Zeiitralorgan in zwei Strange. 
Wahrend diese aber bei Pentacrinus zu je zweien dnrch ein Conneotiv 
verbunden sind und im librigen paarweise parallel durch die Kadialia 
verlaufen, felilt bei Antedon das Conneotiv in den Basalia, und die zwei 
Strd,nge vereinigen sich beini tTbergang in das Rudiale, urn als ein 
solider Strang weiter zu ziehen. 

Allen genannten Familien komnit ein stark entwickelter Faserring 
in den Radialia zu. Bei Rhizocrinus liegt er zum kleineren Teile in den 
Basalia, wodurch seine Stemform zustande kommt ; bei den andern liegt 
er stets ganz innerhalb der Radialia und hat die Form eines mehr oder 
minder abgerundeten Pentagons. 

Einen Vergleich zwischen dem Verlauf der Faserstr^nge von Antedon 
und Encrinus, fttr welch letztei-e, auf dicyklischer Basis beruhende 
Gattung, Bey rich ein Diagraram konstruierte, zieht Ludwig (18), S. 66, 
und schliesst von anatomisch-vergleichendem Standpuukt wichtige Be- 
merkungen an. £r kommt zu dem Schluss, dass der aussere Kreis der 
eigentlichen Basalia von Encrinus den Btisalia von Antedon entspricht. 

Was den Zweck der Connective und sonstigen Verbindungen der 
Nervenstr^nge anbetriffl, so scheiiit rair dei*sclbe an erster Stelle in der 
Schnelligkeit von ReizUbertragungen zu liogen. Ein auf einen Arm 
ausgeUbter Reiz kann unmittelbar auf den benachbarten ubertragen 
werden, ohne zuerst den Weg zum Zentralorgan und von dort zurtlck 
machen zu ratissen. 

Hinsiclitlich des feineren histologischen Banes muss ich mich voll- 
standig Perrier (21) und Hamann (13) anscliliessen. Der letztere be- 
schreibt (13) S. 87, auch speziell den Bau der Armnerven von Pentor 
crinus decorus; ganze Tiere standen anscheinend nicht zu seiner 
Verfllgung. Ich sehe hier von einer Schildening des dorsalen Nerven- 
Btranges in den Armgliedem ab, da ich den Auseinnndersetzungen 
Hamanns wesentliches nicht hinzuzufiigen babe, um mich dem Faser- 
verlauf im Stiele zuzuwenden. 

2. Verlauf des NervensyBtems im Stiel. 

In Fig. 1 und 7 b sehen wir, wie das Zentralorgan des antiam- 
bulacralen Nervensystems in seiner Mitte von sechs Rohren durch- 
brocben wird. In der mittleren Karamer verlSluft der Achsenstrang ; 
die Husseren fUnf sind Fortsetzungen des gekammerten Organs. 

Das ganze BUndel von RJhren wird ira Stiel seiner LUnge nach 
von einer ziemlich dicken Schicht meist senkrecht von oben nach 
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wnten verziehender Nervenfasera umhUllt. Grosse Ganglienzellen trifft 
juan in dieser Schicht w^hrend des Yerlaufs durch luteruodien verh^llt- 
nism^issig selten an; veroinzelte liegen am Aussenrande. £in Belag 
«tark farbbarer kleiner Kerue trennt in den luternodien fast Ulierall die 
Faserschicht von der benachbarten Kalkgruudsubstanz der Stielglieder. 

In den Nodien, oberhalb und untcrhalb der Abgaugsstelle der 
Cirrengef^se, gehen die peripherischen Fasern der Nerveuschicht 
seitlich auseinauder, ziehen in der Richtuug auf die Gef^e bin und 
bilJeu auf diese Weise eiuen horizontalen Ring, wie Fig. 3 darstellt. 
In der Substanz dieses bald achw&cher, bald sUlrker ausgebildeten 
peripherischen Ringes finden wir zahlreiche grosse bi- und multipolare 
Ganglienzellen. Einraal liegen sie in der Mitte zwischen je zwei 
Cirrengeffissen, dann aber vomehmlich auch unoiittelbar nebeu der 
Ursprungsstelle der letzteren aus den Kammem. Im weiteren Verlauf 
bleiben die Cirrengeftoe zunSkhst allscitig ganz gleichm&ssig von der 
dem Ringe entstammenden Nervensohicht umhlillt (Fig. 4). Veilassen 
sie aber das Nodium, urn in das erste, eigentliche Cirrusglied ttbei^ 
zugehen, so riickt die Fasermasse mehr und mebr auf die Seiten, und 
oben und unten bleibt nur ein diinner Belag, wie das Fig. 5 zeigt. 
Dorselbe verdiokt sich wieder ein wenig an der Stelle, wo in jedem 
CiiTusgliede, von den vier Ecken der das Gef^s umhUllenden Scliicht 
ausgehend, Nervenztige zur Inuervierung der Haut uud der Gelenk- 
vei'bindungen abgegoben werden. 

3. FUNKTION DES ANTIAMBULACRALEN NeRVENSYSTEMS. 

Die Fnnktion des Zentralorgans uud der von ihni aungehenden dor- 
saleu Strange ist sehr verschieden beurteilt worden. W. B. Carpenter 
war der erste, der dem gesamteu Komplex nerv5se Natur beilegte und 
seine Meinung auch auf eine Reihe von interessanten Experimeuten 
an lebendeu Tieren der Gattung Antedon zu stiitzen suclite. Ludwig 
(18) S. 80 fasste dagegen- das dorsale Nervensjstem als unverkalkt 
gebliebenen Teil des skelettbildenden Gewebes mit !Nahrfunktion auf. 
Inzwischen wies P. H. Carpenter in den Strangen grosse Ganglienzellen 
nach und W. B. Carpenter trat nochnials in einer ausftlhrlichen Abhand- 
buig (9) fUr seine Ansicht ein. Jickeli (15) S. 367, Perrier (21) und 
Hanmnn (13) gaben nahere Einzelheiten liber den Ban und die Verteil- 
ung der bi- und multipolaren Ganglienzellen an, und letzterer beschreibt 
auch S. 66, 67 die Struktur der feinen Fasern, um zu dem Schluss zu 
kommen, dass es ecbte Nervenfiisem seien. 

A. M. Marshall wiederhulte (20) die Experimente, welche W. B. 
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Carpenter au lebenden Tieren angestellt hatte und fUgto eine bedeu- 
tende Anzahl neuer hinzu. Er kommt zn der Ansicht, dass das Zen- 
tralorgan und seine VerlSlngeningeu das Hauptnervensystem bildeten. 
Das subepitbeliale, ambulacrale Nervensystem scbeiut ihm nur sehr 
nntergeordnete Bedeutung zu baben (op. cit. S. 35). 

Denjgemass wird nimmebr der ganze Komplex fast allgemein als 
ausscbliesslich nervoser Natur angesebeu. Allerdings sind in den 
Strangen keinerlei bindegewebige Elemeute anzutretfen, aber dennoch 
kann icb obne eine Einscbr^ukung der eben genannten Auffassung nicbt 
beipHicbten. 

P. H. Carpenter sagt selbst (5) S. 116 : " I have no doubt whatever, 
that the axial cords are permeated by a nutritive fluid, which finds its 
way into the substance ot the organic basis of the skeleton;" und 
ferner berichtet er von Zweigen, welche ihm tlberzugehen scheineu : 
" into the plexus of tissue forming the organic basis of the skeleton." 
Das nicht seltene Vorkommen solcher Zweige kann icb nur bestatigen. 
— Mitunter gehen vornehmlich vom dorsiden Arrastrang rasch sich 
verjUngende Ausl^ufer aus, deren feinste Enden fern von Muskeln oder 
ahnlich gebauten Fasern im Kalkgrundgewebe verlaufeu. Sie besitzon 
stellenweise eine dUnne Decke von kleinen Kemeu, dagegeu luangeln 
ihnen grosse Ganglienzellen ganzlich. Fig. 6 gibt dies Yerhalten 
wieder. Vergebens versuchte icb diese Auslaufer bis an die Haut oder 
wenigstens bis in deren Nahe zu verfolgen. 

Haufiger noch und besser sind derartige Abzweigungen in den oberen 
Teilen des Stieles wahrzunehmen, in welchen die Neubildung weiterer 
Kalkglieder vor sich geht, wo also die Frage der Ernahrung eine bedeu- 
tende Eolle spielt Sie gehen innerhalb des Stieles von dem Nerven- 
Btrang aus, der die CirrengefUsse umhtillt, und zwar mcist unter ciuem 
rechten Winkel nach oben oder unten. Diese Auslaufer verjUngen sich 
kaum wahrnehmbar und durchziehen weithiu die Grundsubstanz fast 
stets ohne sich zu verzwelgen. Sie sind von zahlreichen Kernen 
begleitet und stellenweise mit winzigen stark tingierbaren Kornchen 
Ubersat, deren Natur mir einstweilen zweifelhaft erscheiut, die icb aber 
jedenfalls fUr ein Coagulum halten mochte. Auch P. H. Carpenter fand 
solches hanfig in den Nervenstrangen (5) S. 116. Die Fasormasse der 
Auslaufer ist gering entwickelt, aber un verkennbar vorhanden. Ganglien- 
zellen babe icb an oder in diesen ZUgen niemalszu Gesicht bekommen. 

Da mir in den genannten Fallen eine Innervierung sensitiven oder 
motorischeu Charakters ausgescblossen scheint, halte icb eine trophiscbe 
Nebenfunktiou der Strange ftlr sehr wahrscheinlich. 

VOL. XLVI. — NO. 10 12 
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Hamann wies bereits aufs bestimmteste (13) S. 68 die Behauptung 
von Vogt und YuDg zurUck, es stellten die Nerrensti-^uge bei Aniedon 
rosaceus mit geronnener FlUssigkeit erftkllte Rohren von weitem Lumen 
dar (25) S. 560, Fig. 277. FUr Pentaci-inus kanu icli niir iiochmala 
mit P. H. Carpenter (5) S. 113 ff. feststellen, dass es sich lediglich um 
solide Faserstrftnge handelt, die weder Hoblr&ume noch Scbeidewtode 
aufweiseu. 

II. Daa *'gekanmierte Organ" und die Cirrengef&sse. 

Eine Zusammeufassung der Ausicbten der verschiedenen Forscber 
tlber das gekamraerte Organ von Antedon gibt Haraann (13) S, 101. 
Bei Pentacrinvs decorus bestebt es aus fUnf Kammeru oder ricbtiger 
R5bren, welche sicb nacb uuten verengen und in den Stiel fortsetzen, 
nacb oben bin den Acbsenstrang und weiterbin das ^'drUsige Organ" 
(Dorsalorgan) umfassen, um bald blind zu endigen. 

Verfolgen wir Gestaltung und Verlauf an der Hand der Abbildungen. 
Fig. 7 a zeigt einen Querschnitt im Stiel. FUnf Robren liegen mit 
ibrer Aussenwandung im Kreiae seitlicli aneinander iind bilden in der 
Mitte eine secbste Kamraer, in welcber der Acbsenstrang verl^nft. 
Figur h und c zeigen, wie weiter oberbalb, bei tJbergang in den Kelch, 
die Kammcrn an Grosse zugenommen baben und bereits von der Faser- 
masse des eigentlichen Zentralorgans urobUllt sind. Die folgende Zeicb- 
nung d gibt einen Querscbnitt in Hobe des in den Basalia befindlicben 
Nervenconuectivs wieder. Der Kelcb bat sicb bier erweitert und seine 
Hohlung ist von kalkfUbrendem Bindegewebe nacb alien Ricbtungen 
durcbzogen, welcbes an die Aussenwande der fUnf Eammem berantritt. 
Letztere haben sicb voneinander getrennt und vom Acbsenstrang etwas 
entfernt. Spater nahern sie sicb der Mitte wieder, jede Kammer ver- 
jttngt sicb rasch, und ibre Wandung gebt in das Colomepithel Uber, 
welclies das drUsige Organ umbUllt. Ibr Hoblraum dagegen findet 
keinerlei Fortsetzung, weder im drUsigen Organ, nocb in der Leibes- 
bohle, wird vielmebr durcb feines Bindegewebe nacb oben abgescblussen 
(Fig. 7^7). 

Bei Antedon fand W. B. Carpenter (8) S. 219, ventral warts eine 
Offnung in jeder Kammer und bracbte letztere daher mit der Leibes- 
hohle in Verbindung. Ludwig beobacbtete KanSlle, welcbe sich den 
ventralen Offnungen W. B. Carpenters anscblossen, um zum Acbsen- 
stmng, bzw. drUsigen Organ binzuzieben (18) S. 63 und Fig. 21. 
Ebenso halt P. H. Carpenter (5) S. 104 das gekammerte Organ fUr 
fUuf RadiargefUsse, welcbe sicb verbreitem und mit dem drUsigen Organ 
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in enger Beziehung stehen. Perrier (21) S. 24 flf. verfolgte die till- 
m^hliche Entwicklung des gekammerten Organs bei Antedon rasaceus 
und kotnint zu dem Schlusse, dasselbe bilde einen geschlosseneu Riium, 
der sich uicht in das drtlsige Organ fortsetze. In gleichem Siune 
Bpricht sich Hamann (13) S. 103 aus: '* £s gehen von dem eigentlichet^ 
gekammerten Organ fUuf blindgeschlossene rohrenfbrmigo Hohlraume ab, 
welche neben dem axialen Strang verlaufen, um bald blind zu endigen, 
wie ich mit grosster Sicherheit aussprecheu kann (Taf. VII, Fig. 1).*' 

Bei Pentacrinus decoinis babe icli in den Wandungen des gekam- 
merten Organs keinerlei Offnungen gefunden, auch fehlen die bei 
Antedon nach oben bin sich erstreckenden rohrenformigeu Verlauger- 
ungen oder Kanale ; vielmehr endet das Organ fast unmittelbar uach- 
dem es seine grosste Breite erlangt hat. Dieser Unterschied von 
Antedon ist offenbar niir quantitativer Art, indem eine Verktirzung der 
Rohren oder Kan&le bei dieser Art zu der Form des Organs filhren 
•wUrde, wie wir sie bei Pentacrinus angetroffen haben. Wahi-scheinlich 
wird bei letzterem eine solche Verlangerung nach oben unterdrUckt 
durch das die ganze Kelchhohle erftillende Bindegewebe, welches bei 
Pentacrinus ungleich starker wie bei Antedon entwickelt ist. 

Im obersten Teile der Kammern bemerkt man im Innern von Wand 
zu Wand ziehend unverkalktes, feinfaseriges Bindegewebe. Ausserdem 
fiudet roan tlberall im Innern zerstreut zahlreiche, grosse, tiefdunkle 
Korner von amorpher Gestalt, Dieselben bilden ein niclit zu verkeu- 
nendes Merkmal fllr alle zum gekammerten Organ gehorigen Teile. 
Nirgends sonst sind derartige Gebilde aiizutreffen, weder in beuach- 
barten Teilen des drttsigen Organs, noch im umgebenden Bindegewebe 
der Leibeshohle. Dies scheint mir ein Beweis me)ir daftir zu sein, dass 
die Kammern ein in sich geschlo&senes Ganze bilden. Auch Perrier 
(21) S. 24 flf. stellte ahnliche Korner bei Antedon rasaceus fest, und 
sagt, er habe sie ausschliesslich auf das gekammerte Organ beschrankt 
gefunden, was demnach vollstaiidig mit meinen Beobachtungcn in £in- 
klang steht. 

In den Nodien des Stiels geht von jeder Kammer des Organs, bzw. 
seiner Verlangerung, ein GefUss in die Cirren ab. Einen Teil eines 
horizontal durch ein Nodium gefUhrten Schnittes gibt Fig. 8 wieder, 
einen Teil eines Vertikalschnittes Fig. 9. Die Fortsetzungen der 
Kammern nehmen in den Nodien etwas an Umfang zu. Ihre distale 
Wandung biegt nach aussen bin aus und zeigt eine l^nglich ovale 
Offnung, den Beginn der CirrengefUsso. Dos Epithel der Kammern 
setzt sich in letztern riu<;sum fort uud kleidet ihre Innenwnnd aus. 
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Jedeti Gef£U8 wird von eiuem liorizontal durcb die Mitte laufenden 
Septum in eiue* obere uud eiue imteru H^fte geteilt. Das Septum 
bildet sich von der proxinialen Kauimerwaud ber uud durchquert die 
Kammer. Es bestebt aus einer sebr feiuen Biudugewebslage, die beider- 
Beito mit einem epitbelortigen Being vou Zellen verseben ist. Seine 
Dicke scbwankt zwiscben 0,0048 uiid 0,00G7 mm. Muskelfasem babe 
ich nicbt in ihm gefuudeu. — Z\i Anfang zeigen die Cirrengefasse im 
Querscbnitt eine l^nglicb ovale, von oben uacb unten gesti-eckte Form, 
runden sicb aber bald ab. Mit dem Acbseustrang steben sie bei Penta- 
crinus decorus in koinerlei Beziehung. 

Unter den mir vorliegenden Exeniplaren befand sich eines mit stark 
verkUmmerter fiiiifter Kammer. Demgem^lss hutten sicb an jedem 
J^odium nur vier Ciireu eutwickelt. Selbst die Gelenkgrul)e zur Auf- 
nab me des ersten Cirrnsgliedes, die bei Pentacrinus im allgemeiuen 
stark ausgebildet ist, war an der fUnfton Seite kaum wabrzunehmeu. 

Filr Erkenntnis der nocb immer fniglicben Funktion des gekammer- 
ten Organs, das Hamann mit Bury seiner Eutstebung nacli als Entero- 
colrautn ansprecben m5cbte (13) S. 107, w^re es von Bedoutun^, zu 
'wissen, wie es siub im letzten Stielgliede verl.alt. Da bei alien mir zur 
Verftlgung stebenden Tieren der Stiel weiter oberhalb abgebrocbcn war, 
konnte icb nicbt feststellon, ob die Kammem an ibrem unteren Eude 
gleichfalls gescblossen siud, oder ob sie mit der Umgebung in freier 
Xommunikation steben. Letzteres scbeiut mir weniger wabrscheiulicb, 
da aucb bei Antedon und Actinomctra das gekammerte Organ, abge- 
soben von don Ausg^ngen der in die Cirren fUbrenden Gefftsse, nacb 
unteu bin gescblossen ist, wie Hamann (13) S. 104 mitteilt. 

Cudnot (10), Bossbaixit (3) S. 105 und andre bericbten, dass die 
Bewegungen der Cirren von Aniedon sebr z5gernd uud langsam erfulgen 
und dieselben sicb in dieser Beziebung in weitgebender Weise von den- 
jenigen der Arme unterscheiden. Im vollen Gegensatz hierzu orw£lbnt 
A. Agassiz vou einer Anzahl Penfacrinus, die er w£lbrend einiger Stunden 
lebend bielt : " They use tbe cini more rapidly, then tbo arms, and use 
them as books, to catch bold of neighbouring objects. . . ." — Weitere 
Angaben Uber die Bewegungen der Cirren bei den gestieltcn Cnnoiden 
liegen meines Wi.ssens nicht vor. 

III. Dcts "driisige Organ" (Dorsalorgan). 
1. Der Achsenstrano. 
In der Kohre, welche in der Mitte des kalkigen Stieles liegt, und die 
von den fUuf Kammem des gekanuuerten Organs gebildet wird, befindet 
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sich ein langer dUuner Strang, P. H. Carpenters axis of stem im engeren 
Siuu, den ich naoli Ludwig als Achsenstrang bezeichne. Seine Fort- 
setzung ira Kelch biidet dns diUsige Organ. Genauere Einzelhciten finde 
ich bei P. H. Carpenter ttber den Ban dieses Stranges nicht angegel)en. 
£r recbnet ihn anscheinend zum geknmmerten Organ nnd sagt nur 
(5) S. 107, derselbe bilde in den Stielteileu " a singular vessel (6) PL 
XXIV, fig. 2—5 V, 

Bei den mir vorliegenden Exemplaren von Pentacnnus betr^gt der 
Durchmesser des Achaenstrangs etwa 0,009-0,0165 mm, und zwar 
verjttngt er sich niclit nach unten hin, sondem bat, soweit ich ihn durch 
den Stiel verfolgen konnte, Uberall ann&hemd gleichen Umfang. Er 
setzt sich aus ursprUnglich kugeligen Zellen zusammen, die sich seitlich 
gegeneinander abplatten. Fig. 11 bringt einen Quer-, Fig. 10 einen 
lilngsschnitt. Man bemerkt auf ersterem eine einreihige, lingformige 
Zellscliicht, welche in der Mttte ein unregelmStesig gestaltetes, stets 
sehr kleines Lumen freilftsst. Die Zellgreuzen sind nur undeutlich zu 
erkennen. Der Zellinhalt ist fein granuliert, wie auch der Inhalt der 
Kerne. In letzteren befiiiden sich meist noch grdssere Komchen, deren 
Zahl scbwankend ist. Die Gestalt do ) Kerne ist l£luglich oval. Sie 
lagern sicli im allgemeinen gegen das inncre Lumen hin. Ihre Gr5sse 
bewegt sich zwischen 0,0011 • 0,0031 nnd 0,002 • 0,0043 mm. 

Der Achsenstmng ha.ngt seiner ganzen L^nge nach frei in dem von 
den Fortsetznngen des gekammerten Organs gebildeten Raume ; os ist 
mir wenigstens nicht gelungen, Fasem oder bindegewebige Strange zu 
finden, die an ihn seitlich von den Kammerw^nden her herantreten. 
Ebensowcnig fand ich in diesem Raume die oben erwahnton fUi* das 
gekammcrte Organ bezeichnenden dunkeln Korner ; es scheint demnach 
auch im Stiel koine Kommunikntion zwischen den Fortsetzungen des 
gekammerten Organs und der liohre des Achsenstrangs zu bestehen. 

2. Das eigentliche "drusigb Organ." 

Schon ehe der Achsenstrang in den Kelch Ubergeht, hat sich sein 
Umfang etwas vergrossert. An Stelle der einfachen Zellreiho trcten 
mehrere Schichten. Li dicsen bilden sich Faltungen, so dass das innere 
Lumen halbmondfonnig wird (Fig. 7 d). W'eiter nach oben hin kann 
man zwei, vier und mehr Lumina erkennen. Es komnit sehr bald zur 
Bildung einer grosseren Zahl von Schlauchen, die sich im weiteren Verlauf 
verzweigen und in Mirer Gesamtheit kleine Krilmmungcn machen. In 
H5he der Dai-mwindung finden sich dann haufig 8* "u<^ U-^'*n^io® 
aeitliche Ausbiegungen einzeluer Schlauche, die sich regcllos durchein- 
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ander schlingen. Sie bedingen den verwickelten Aufbau des drttsigen 
Organs, desseu Zusammensetzung bei Antedon nacli Perrier (21) PL XX, 
Fig. 162, einfacher zu sein scbeint. Die allgenieine Richtung der 
Schlauche ist auch bei Pentacrinus von unten nach oben, doch geben 
nicbt selten in horizontaler Kicbtung kUrzcre Ausl£Lufer ab, welcbe bald 
blind endigen. Ob alle SchlSluche niiteinander komniuuizieren, ist mir 
zweifelhaft geblieben; fUr cine beschr^ukte Anzabl kann man auf 
gUnstigen L^ugsschnitten eineu Zusammenhang nacbweisen. 

Solange die Schlauche im Boden des Kelches nicht sehr zahlreicb 
sind, treten sie zu einer bald kreisfbrmigen, bald mehr eckigen Kohre 
zusammen, deren zierolich woites Lumen von einem Ketzwerk von 
zartem Bindegewebe durchquert wird (Fig. 7 g und h). Die zuuebmende 
Zahl der SchlSluche l^sst das Lumen bald enger werden ; das Bindegewebe 
verschwindet. An seiner umfangreichsten Stelle, die bei Peniacrinus 
zwischen der Darmwindung liogt, setzt sich das drUsige Organ folgen- 
dermassen zusammen : Aussen gegen die Leibeshohle bin treffen wir 
zun^bst das umliUllende Colomepitbel ; nacb inncn zu folgt die Masse 
der teils quer-, teils langsgetroffenen Schlaucbe. Ungefahr in der Mi tie 
dieser ziemlicb kompakten Masse findet sich ein freies Lumen, von Vogt 
und Yung (25) S. 562 "leere Achse" genanut Gegen diese ist die 
Gesamtheit der Schlaucbe wiederum durch ein mit dem Colomepithel 
Ubereiustimmendes Epithel begrenzt. Ich mochte nach allem die " leere 
Achse'' als einen abgekapselten Teil der Leibeshohle betrachten, eiue 
Ansichty die allerdings nur durch entwicklungsgeschichtliche Arbeit rait 
voUer Sichcrheit bewiesen werden kann. Bindegewebe ist sehr sparlich 
zwischen den einzelnen Schlauchen vorhanden, vor allem im untersten 
Teil des drtisigen Organs. An keiner Stelle fand ich die Schlaucbe ganz 
von dichtem Bindegewebe umhtlllt, wie das Hamann (13) S. 114, 
und Taf. IX, Fig. 4, 5, 12 und 13 von Antedon darstellt; nur eine fein- 
faserige bindegewebige Membran mit sparlichen Kemen umzielit bei 
PentacriniLS jeden Schlauch nach aussen bin, wie das durch meine 
Fig. 13 veranschaulicht ist^ 

Ziemlich weitgehende tJbereinstimmung herrscht bei beiden Gattungen 
im Ban der Schlaucbe selbst. Die zjlindrischen Zellen, aus welchen die 
Wand der letzteren gebildet wird, erscheinen, abgesehen von ilirer viel 
bedeuteuderen Grbsse, den Zellen des Achsenstrangea ahnlich. Sie 
werden bis 0,042 mm hoch, bei einer durchschnittlichen Breite von 
0,016 mm. Die Kerne liegen im allgemeinen mehr der Aussenseite des 
Schlauches zu. Die Substanz der Zellen zeigt eine feinere, die der 
Kerne eine gr5bere K5raelung. In den oberen Teilen des drUsigen 
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Organs inSt man im Innem der SchlSliiche mitunter feines Gerinnsel 
an, was mir auf einen Zosammenhaug mit dem Blutgef^sssystem 
hiuzudeuten scheint. 

3. Der dem drusigen Organ axgelaoerte Zellkomflex. 

Verfolgen wir das drtlsige Organ von seiner breitesten Stelle an weiter 
nach oben bin, so treffen wir sebr bald auf einen merkwllrdigen Komplex 
von Zellen, den ich nirgendwo erw^hnt order beschrieben finde. Der 
XJnifang desselben scbwankt bei den einzelnen Tieren ziemlich bedeu- 
tend ; seine Form bleibt im allgcmeinen ann^hemd die gleiche. Sine 
Andeutung dieses Komplexes glaube ich uur bei P. H. Carpenter 
(6) PI. LVII, Fig. 3 zu finden. Er rechnet ihn offenbar zu seinera 
'' labial plexus" uud ISlsst das mit gv bezeichnete Genitalgof^s aus ihm 
entspringen. 

Die erwabnte Zellmasse bildet eine mehr oder weniger umfangreiche, 
ovale, stark ausgebuchtete Scheibe von verschiedener Dicke, die sich mit 
ihrem unteren Rande und den Seitenrtludem meist vertikal an das 
drtUige Organ anlegt. Ventralwftrts, in der K£lhe der Mund5ffnung 
jedoch, h£lngt sie mit den Endauslfiufem des drUsigen Organs nicht 
zusammen. Letzteres bildet also mit dem Zellkomplex einen oben offen- 
stehenden Sack. Im Innem desselben treffen wir vereiuzelte, schwach 
entwickelte, unverkalkte Bindegewebsstrilnge und eine grosse Anzahl 
feinerer Blutgeftlsse an. Die Wiedergabe eines Langs- uud eines 
Querschnittes, Fig. 15 und Fig. 14, verdeutlicbt das Yerhalten der 
einzelnen Telle. 

P. H. Carpenter scbildert (5) S. 100 das labiale Blutgef^geflecbt, 
labial plexus, welches mit dem oralen Blntriug in Verbindung steht 
und sich aus einer Menge feiner und feinster E5hren zusammensetzt. 
Von einem Teile desselben treten Gefitese von oben her in den Sack ein 
und wenden sich nach alien Seiteu zu den Innenw£lnden ; einerseits 
mtinden sie an Stellen des driisigen Organs, andersejts in den erwahnten 
Zellkomplex. Stellenweise sind sie in solcher Anzahl vorhanden, dass 
fast der gauze Innenraum des Sackes ausgefUllt ist. Ob diese Blutgeiflsse 
mit den Schl&uchen des drtlsigen Oi-gans in direkter Verbindung stehen, 
konnte ich nicht mit Gewissheit feststellen, halte es aber ftlr sehr 
wahrscheinlich ; dass sie aber in das sparlich vorhandene umgebende 
Bindegewebe eindringen und sich dort verzweigen, habe ich mit Sicher" 
heit wahrgenommen. Dagegen bestreitet Hamann (13) S. 114, ent- 
schieden ein Eintreten der Blutfliissigkeit in die Lumina der Schl&uche 
bei Antedon, um dann fortzufahren : " sie kann hdchstens in der Binde- 
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siibstaiiz des Organs ihren Verlauf nehmen, doch babe icb sie aucb bier 
nicbt beobacbten kdnuen." 

Mit Grewissheit gelang es mir femer, micb davon zu lil^erzeugen, dass 
die zu dem fraglicben Zellkomplex gebendeu zablreichen Blutgefasse in 
diesen eintreten. Betracbten wir den Bau desselben etwas genauer. Sein 
Aussenepitbel setzt das des drtlsigen Organs unmittelbar fort und zeigt 
die gleicbeu Zelleleniente ; sie siud bald mebr knbiscb, bald etwas 
abgeflacbt und besitzcn deutlicbe Kerne. Unter dem Epitbel verlaufen 
stellenweise in verscbiedenen Ricbtungen biudegewebige Gefasse. Weiter 
uacb inuen fulgt ein solides Polster von ziemlich grosseu, dicbt zusam- 
meuscbliesseuden Zellen, wie Fig. 16 zeigt. Dieselben sind rundlicb 
bis polygonal gegeueinauder abgegrenzt. In der Mitte der Sclieibe 
befinden siob gr5ssere, rings nacb dem Raude zu kleinere Zellen. Sie 
f&rbcn sicb etwas weniger intensiv, wie die Elemente dea drtlsigen Organs. 
Ibre Kerne sind von verbaltnismfi-^sig bedeutender Grosse. 

Die GrCsse des gesamten Zellkomplexes, der auf etwas dickcreu 
Scbnitten scbon mit blossem Auge leicht kenntlicb ist, scbwankt sebr 
erbeblicb ; im allgomeinen findet man ibn bci weiblicben Ticren ein 
wenig starker ausgebildet wie bei m&nnlichen. Der am ki-aftigsten 
entwickelte hatte nacb meinen Messungen eine durchscbnittlicbe Dicke 
von 0,077 mm ; seine Breite l>etrng 1,058, seine grCsste Lange 2,414 mm. 
Eiuer der kleineren Koiuplexe batte dagegen uur 0,048 mm Dicke, 
0,73 mm Breite und etwa 1,54 mm Lange. Ebenso verscbieden dor 
GrOsse naob verbielten sicb die Elemente, welcbe das aus 8-14 
Zellreiben best-ehende Polster bildeten. Bei einem selir gnt konser- 
vierten weiblicben Exemplar Hess eine Eisonh&nmtoxylinfErbung genaue 
Messungen zu. Demnacb bestimmte icb die Grdsse einzeluer Zellen 
und ibrer Kerne auf: 



Zelto 


Kern 


0,0076 mm 


0,0037 mm 


0,0078 " 


0,0035 «• 


0,0095 " 


0,005 " 


0,0103 ** 


0,0062 ** 


0,0109 «« 


0,0068 ** 


0,0112 ♦* 


0,0068 " 


0,0132 ** 


0,007 ♦* 


0,0184 *< 


0,0088 ♦• 


0,0187 •« 


0,0091 « 



Aus der Mitte der Aussenflftcbe der Scbeihe gebt ein GeftLss von 
betrachtlicbem Durcbmesscr bervor. Es verlauft in Riclitnng auf die 
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Eelchdecke hin und h^lt sich meist zunilchst in der N^lhe des Schlundes, 
um sich sp^tor mit Genitalgef^en in Yerbinduug zu setzen. Dasselbe 
ist aus einer ziemlich starken Bindegewebsschicht gebildet und zeigt ein 
deutlicbes Aussenepithel. Auch im inneren Lumen finden sich mitunter 
8ehr feine BindegewebsstrSlnge ; ob diese bereits bier eine besoudere 
lunenrdhre bilden, wie das in den Geuitalstrangen der Fall ist, oder iiiir 
von Wand zu Wand ziehen^ ist niir sehr zweifelhaft geblieben. Helleres 
und dunkleres Gerinusel trifft man in dem GofUss sehr h£lafig an. 

Der Zelikomplex setzt sich nach oben hin bis unterhalb des Integu- 
ments der Kelchdecke fort. Seine Dicke uimmt langsatn ab. Neben 
der Mundoffnung angelangt macht er eine fast rechtwinklige Biegnng 
und steht als sehr feiner Strang anscheinend mit dem zwischen dem 
ambulacralen Nervensystem und dem WassergefUsssystem verlaufenden 
oralen Blutgefkssring in engerer Verbindung. 

Diesen bei Pentacriuus decorus dem driisigen Organ angelagerten 
Zelikomplex halte ich nun fiir den Bilduugshei*d der Urkeimzellen, eine 
Meinung, die ich in den folgenden Abschnitten ausHlhrlicher zu begrUn- 
den hoffe. Zugleich mochte ich zeigen, dass Blutgefasssystem und 
GenitalgefUsssystem in eugem Zusammenhang miteinander stehen. Ich 
wende raich zu diesem Zweck an erster Stelle der Anordnung und dem 
Bau der Genera tionsorgane in den Armen zu, da derselbe dort am deut- 
lichsten erkennbar ist. 

IV. Die Qenerationsorgrane. 
1. Bau und Verlaup der Genitalstranqe in den Armen und 

PlNNULAB. 

Bei P. H. Carpenter (5) S. 110 finde ich folgende Beraerkung: ". . . 
The ovaries of the Pentcbcrinidae are likewise long and fusiform, some of 
them appearing to present somewhat anomalous characters. For in some 
sections, which were made for Sir Wyv. Thomson by Dr. Stirling, the 
ovary appears in the arm, occupying the usual position between the 
Bubtentacular and the coeliac canals, where the sterile genital cord is 
normally found. This is also the case in the lower parts of the arms of 
Eolopus rangi, PL V, c, fig. 2, but I have not yet succeeded in discover- 
ing which species of Perddcrinus or MetacHnus is distinguished by this 
peculiarity ; for the sections above mentioned were not labelled with any 
name or reference number. I have cut sections of the arms of all the 
more common Pentacrinus, but in none of them have I found any such 
departure from the type of the ordinary Antedon as is presented by the 
ovaries of this unknown species." 
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Lano, (16) 8. 1090, Diromt wohl auf diesen Passus bezug, weno or 
einer ausnahmsweiseu Keifung von Gonaden ini Aruie einer uubekannteu 
Art Erw£lhuung tut 

Pentacrinus decorus ist nacb alien tou mir untersuchten Exemplaren 
getrenntgescblechtlich und zwar bargen die Anne iu ihrein gauzen Ver- 
laiif nahezu reife milnidiche oder weibliche Gescblecbtsprodukte, ja 
bereits in den meisten Kelcbscheiben waren solche vurhanden. Icb kann 
daber eiue Anormalit&t niobt anuebnien, bnlte vielmebr den Zeitpuukt 
des Fanges der mur vorliegenden Tiere ftlr besonders gUnstig gelegen. 
Gehen wir im folgenden nUbcr auf die Einzelbuiten ein. 

In dem zwischen Dorsal- und Ventralkanal befindlichen Genitalkanel 
— ich ^Y£lbIe die Bezeicbuungen, die Ludwig (18) einfUbrte — verlauft 
ein dtinnwandiger Scblaucb, der ein weites Lumen besitzt. Derselbe 
wird durcb bald stSlrkere bald scbwacbere Biudegewebsatr&nge in der 
Mitte des Genitalkanals aufgebangeu. In diesem Scblaucb befiudet sich 
ein engerer mit sebr feiner Wandung. In dem Stadium der Gescblecbts- 
reife, in welcbem die von mir untersucbten Tiere sicb befanden, erfUllte 
der innere Scblaucb fast das ganze Lumen des ^usseren. Die Aussen- 
wand des inneren Scblaucbes liegt dann zuni weitatis grbssten Telle der 
Innenwand des ftusseren Scblaucbes an, so dass sie oft sebr scbwer er- 
kennbar ist. Nur nacb oben zum Ventralkanal bin bleibt ein freier 
Raum zwiscben den Wandungen, dessen Durcbmesser bei vorgescbrittener 
Entwicklung der Keimzellen etwa ein Viertel des Gauzen betrilgt. Die 
Fig. 17, 18 und 19 geben biervon ein Bild. 

Bereits Ludwig, dem wir die ersten genauen Beobacbtungen tiber den 
Bau der Generationsorgane von Antedon verdanken, bielt den ausseren 
Scblaucb, welcber die eigentlicbe Genitalrobre umscbliesst, fUr zum 
BlutgefUsssystem geliorig und bezeicbnete ibn als Genitalgefass oder 
Genitalscblaucb, (18) S. 30 ff. Andrer Ansicbt ist Hamann, (1 3) S. 1 17 
iind 118, der ein Yorbandensein von BlutflUssigkeit im Genitalscblaucb 
der Crinoiden in Abrede stollt und koinen Zusammenbang mit den Btut- 
lakunen der Scheibe aufifand. Icb muss entscbiedeu Ludwig beipflicbten. 
Fast regelm£Usig faud icb bei Fentacrimis feine K5mcben, Gerinnsel, 
Beste von Blutserum in den Genitalgefassen, wie das aus den Figiiren 
ersicbtlicb ist. Femer ist der Bau derselben dem der ecbten Blutgef^<)se 
gleicb. Die dUnne, aus bindegewebigen lilngsfasem gebildete Wand ist 
von einem feinen Aussenepitbel Uberzogen, dessen Kerne ziemlicb dicbt 
aneinanderlagem und scbarf hervortreten. Endlicb steben die Genital- 
gefdsse des Kelcbes in enger Beziebung zu dem labialen BlutgefUssge* 
flecbt, wie wir weiter unten seben werden. 
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RingmuskelD, wie sie Ludwig bei Aniedon (18) S. 31 erwahnt, habe 
ich in der Wandung der Gef^sse nicht gefuuden. Auch ist bei Penla- 
crinus decorus die Genitalrohre nicht iin Geiiitalgefass durch feiue, 
Bpindelfbnnige Fasern aufgehangen, wie Ludwig (18) Taf. XIII, Fig. 14 
von Antedon darstellt, soudern sie liegt, wie oben gesagt, zum grOssten 
Teil der Innenwand des Gef^ses an. 

Die Genitalr5hre besteht ana eiuer aehr achwachen roit kleinen zer- 
atreuten Kernen yersehenen einfachen Biudegewebslamelle. In ihrem 
Innem befindeu sich Samen- oder Eizellen, nnd zwar trifft man in einem 
Arme im allgemeinen zwei sehr verschiedene Stadien der Eizellen an^ 
umfangreiche Zellen von etwa 0,135 mm und gering entwickelte von 
rund 0,028 mm Durchmesser. Es w^re denkbar, dass letztere zu Kah- 
rungszwecken resorbiert werden, jedoch kdnuten diese kleineren Keim- 
zellen auch eine sp&ter folgende Generation bilden, da ich direkte 
Verfallstadien an ibnen nicht konstatieren konnte. In weiter distal 
liegeuden Teilen der Arme und in den Pinnulae finden sich meist nur 
£ier einer Grosse vor. Weder in den Pinnulae, noch in Armen oder 
Kelch findet sich eine Follikelbildung, wie Penier ftir Antedon roaacetu 
(21) PL 19, Fig. 156 und 167 angibt. 

VoUkommen reife Eier, d. h. solche, deren KeiniblS^schen verschwunden 
war, und die bereits Richtungsk5rperchen ausgestossen batten, wie 
Hamaun (13) S. 121 und Taf. XII, Fig. 4 a von Antedon eschrtchti 
beschreibt und zeichnet, waren bei raeinen Exemplaren noch nicht vor- 
banden. Die weiter unten folgende Tabelle lasst al)er erkennen, wie das 
KeimblOschen im Verhaltnis zu der ganzen Eizelle in den Brachialia 
hdherer Ordnung an Gr5sse abnimmt. Die in der Entwicklung vorge- 
schrittenen Eier zeigen fast stets im Keimfleck zwei bis fUnfzehn stark 
lichtbrechende Kdrnchen, wie das Ludwig bereits von Aniedon erwahnt, 
(18) S. 35. 

In den Pinnulae erleidet der Genitalstrang bei alien von mir zerlegten 
Tieren keine Verfinderung ; hochstens wird das Lumen des Genitalge- 
f^sses noch mehr reduziert, da die Genitalr5hre zuweilen etwas an Um- 
fung zunimmt. Eine Ausbauchung oder Auschwellung der Pinnulae 
bestand weder innerlich noch SLusserlich. Leider ist es mir auch bisher 
trotz zahlreicher, in jeder Richtung gefUhrter Schnitte nicht gelungen, 
pr^ormierte Offnungen oder Anlagen zu solchen fUr den Auntritt von 
Geschlechtsprodukten zu finden. So blieb mir die Art und Weise der 
Eiablage von Pentacrinus fraglich. In den Pinnulae durchzieht der 
Genitalstrang in der llegel nur die ersten zwei oder drei, seltener vier 
proximalen Glieder, und zwar besitzt er im ersten und zweiten Gliede im 
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allgemeineD den grossten Durchniesser. Dann verjQngt er sich stetig 
uud \SLx\h bei mSUmlioben Tiereu iu eino Spitze ans, die durch Bindege- 
webe von den Wtlnden des Geuitalkanals her gehulten wird. Bei weib- 
lichen Exeniplaren ist das Ende des Stranges inehr abgerundet und 
gleichfalls von Bindegewebe gebalten. 

In den Armen scheint der Genitalstrang meist nur bis ztim acht- oder 
zwolftletzten Brachiale zu reichen. Genaues hierdber ist schwer festzu- 
Btellen, da die letzten Brachialia meist abgebrochen sind ; der Strang 
findet seinen Abscbluss wie iu den Pinnulae. 

Unterziehen wir nunmehr die Generationsorgane der mftunlicben 
Tiere einer n^eren Betrachtuug uud werfen wir nochmals einen Blick 
auf die Fig. 18 und 19, welche einen LSlngs- und einen Querschuitt durch 
einen Teil eines Armes zeigen, der m^nnliche Keimzellen enth£Llt. Auch 
hier wird das Lumen des die Genitalrohre umhUllenden Genitalgef^sses 
nur ventralw&rts freigelassen ; fast drei Viertel des letzteren werden 
durch die Genitalr&hre ausgefUUt. Dor Diirchmesser derselben schwaukt 
in den Armen zwischen 0,065 und 0,112 mm. Die Grosse der mOnn- 
lichen Keimzellen betragt 0,002 bis 0,004 mm. Sie zeigen in jUngeren 
Stadien in der Mitte einen ziemlich grossen Kern, der sich bedeutend 
dunkler f^rbt, wie das ihn umgebende Plasma. Die bereits weiter ent- 
wickelten Spermatozoen waren nur als ruude dunklo K6mer sichtbar, an 
denen ich fadenformige Forts£ltze nicht bemerken konnte. 

Leistenfbrmige Vorsprttnge der inneren FlSUslie der m^inlichen Geni- 
talr5hre, die bei Pentacrintts decorua gleich der weiblichen nur von einer 
dUnnen Bindegewebslamelle ohue Innenepithel gebildet wird, sind nicht 
vorhanden. Ludwig (18) S. 36 schildert diese Vorsprttnge in den Testi- 
keln der Pinnulae von Antedon eschrichti und illustriert die Beschreibung 
durch die Fig. 48 und 49 auf Taf. XVII. 

Wenig abweichend hiervon beschreibt Ed. Porrier (21) den Ban dor 
m^nnlichen Genitalrohreniu den Pinnulae von i4n/ec2o7»ro8acetM.* "... 
Le testicule lui mSme est form^ d'un grand nombre de crdonnes de 
cellules, colonnes cylindriques, ou l^g^rement renfl^ en massue, et dont 
la base est presque exactement circulaire. Ces colonnes r^ultent d'une 
invagination en doigt de gant de Tepithelium testiculaire. . . ." 

Bei Pentacrtnus ist, wie gesagt, der Ban der mftnnlichen Generations- 
organe sowohl in den Armen wie in den Pinnulae dem der weiblichen 
gleich. Die m&nnlichen Keimzellen liegen dichtgedr^ngt regellos rings 
neben der einfach gebauten Wamlung und lassen nur zuweilen in der 
Mitte der Genitali-dhre eiu kleineres oder grosseres Lumen frei, wie aus 
Fig. 19 ersichtlich ist. 
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2. Deb Genitalstranq beim tTBBBGANo DEB Abme in DEN Kelch. 

Gehen wir nun zu den Teilen des Armes Uber, welcbe proximal, d. h. 
naher am Kelch gelegen sind, wie die eben geschiiderten Partien, also 
ctwa zu den ersten Brachialia. Im allgemeiueu trifft man bier in der 
Genitalrohre kleine Strecken obne Keimzellen an ; die beiden Scbl£Luche 
baben sicb etwas verengt. Ein Ei in der Grosse von rund 0,09 mm 
fUllt fast das gesarote Lumen aus. Je mehr wir uns weiterbin der 
Scheibe zu bewegeo, um so grosser werden die Strecken, auf denen keine 
Keimzellen vorhf^nden siiid ; kommen solcbe vor, so besitzen sie immer- 
bin nocb eine Grdese von 0,045 bis 0,055 mm und roebr. Die innere 
Weite des Genitalgefasses betrfigt bier durcbscbuittlicb 0,006 mm. 

Bcim 0bergaug in die Kelcbscheil)e verengt sicb wie bei Antedon der 
ganze Grenitalkanal erbeblicb. Der in ibm befindlicbe Doppelscblaucb 
kann sicb seitlicb nur wenig ausdebnen. Gczwungenermassen nebmen 
die Genitalzellen eine Ifinglicb gestreckte Form an : 0,04 • 0,0495 mm, 
0,036 • 0,048 mm, Keimblascben 0,021 bzw. 0,02 mm. Seltsamerweise 
fand icb in den axillaren Gliedern fast nie Gescblecbtsprodukte, vielmebr 
nur die leeren sicb gabelnden Strange. Dagegen waren kurz vor und 
nacb der Teilungsstelle b£Lufig dicbtgedrftngt Keimzellen vorbanden. 

Der besseren (Tbersicbt wegen moge liier eine Tabelle folgen. Die 
Messungen sind an Teilen eines weiblicben Tieres angestellt und lassen 
sicb verbaltnismassig auf die Mebrzabl der von mir uutersucbten Tiere 
tlbertrageu. 

3. Veblauf und Bau deb Genitalstbangb im Kelch. 

Zur Orientierung verweise icb auf die Wiedergabe eines gUnstig 
gelegenen Horizontalscbnittes durcb den Kelcb, Fig. 22. Er zeigt den 
Verlauf der Generationsorgane in der oberen Kelcb balfte, zwiscben dem 
Darm und dem ventralen Integument. Im tJbergang zu eineni Anne 
ist der Genitalstrang scbief getrofFen ; seine Fortsetzung iindet er ira 
Kelcb in einem weitverzweigten System gleicbgebauter Rdbren. Wab- 
rend bei Antedon die Genitalstrftnge nacb der Bescbreibung Hamanns, 
(13) S. 119 ein unregelmassiges Pentagon bilden, das im Kelcb in einiger 
Entfernung das drtlsige Organ uralagert, Perrier (21) S. 24 ff. und Fig. 
162 dieselben aber als einzelne Strftnge unmittelbar aus dem driisigen 
Organ berleitet und zu den Armen zieben lasst, fiind Russo (24) im 
oberen Telle der Scbeibe ein f5rmlicbes Netzwerk von G^nitalstrangen, 
wie er Fig. 39, Taf. II, von einem erwacbsenen Antedon darstellt. Mit 
letzterem iibereinstimmend, fand icb bei Pentacrinus ebenfalls ein sebr 
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stark verzweigtes Netzwerk, welches weite Maschen besass. Dasselbe 
durchzieht BindegewebslQckeu, welche die Fortaetzung dec Genitalkanals 
im Kelchezu bildeu scbeiuen, und wird steilenweise eng von Bindegewebe 
umsponneD und b^leitet. 

Die Strange des Netzwerks setzen sich ebeufalls aus zwei ineinander 
geschobenen Robren zusammen. Die Wandung der Ausseren Kobre, 
d. h. des GeDitalgef^Lsses, iat mit einem gleicben Epitbel verseheu, wie 
in den Armen. Unter diesem Epitbel befiudet sicb wiederam eine Bin- 
degewebslage von wechselnder Feinheit, in der man auf vereinzelte Kerne 
trifil. Ein eigentliches Endothel ist nicbt vorhanden. Die Waudung 
der Genitalrdbre selbst ist uur an sebr gUnstigon Stellen wahrzunebmen; 
sie bestebt aus einer dilnnen bindegewebigen Lamelle mit sp^rlicben 
Kemen. Perrier (21) stellt einen Querschuitt dutch die Genitah-dhre 
im Kelch von ArUedon in seiner Fig. 144, PI. XVII, dan Die dort mit 
a bezeicbnete Membran iat aucb bei Feniacrinua vorhanden ; es fehlt aber 
hier ein Innenepithel, welchem Perrier den Nameu '* epithelium genital *' 
beilegt, und aus dem er die Keimzellen hervorgeben litest. 

Der Durchmeaser der das Netzwerk bildenden Doppelrohren schwankt 
erheblich ; dieaelben sind teila nur achwach, teils aebr atark entwickelt. 
Unter andem fand ich als Durchmeasdr ftir : 



G«nitaIfefaM 




0,0571 mm 


0,042 mm 


0,0738 f* 


0,0573 " 


0,026 •< 


? « 


0,0416 •« 


0,023 « 


0,0176 « 


? •* 


0,0981 ** 


? " 


0,101 « 


0,096 " 


0,127 " 


0,0983 " 



Man ersieht daraus, daaa die GenitalstrSt ge nach dem Cbergang in 
die Kelchscheibe wieder im allgemeinen ganz bedeutend an Starke zu- 
nehmen. Von Antedon hingegen berichtet Hamann (13) S. 119, daaa 
der Genitalschlauch im Kelch einen bedeutend geringeren Durchmesaer 
als in den Armen beaitze ; er beatimmt die Dicke deaaelben auf 0,02 mm, 
die der eigeutlichen Genitalrohre auf 0,01 mm. 

Aid In halt des Gen italge lasses fand ich belles, Husserst feinea Gerinn- 
sel, daa zuweilen eine schwache FSlrbung annahm, sowie gelbliche, meist 
grobkoriiige Massen, an denen eine zellige Struktur nicht erkennbar war. 
Mitunter fanden sich wohlerhaltene Lymphkorperchen, auf die ich gleich 
Buriickkommen werde. Die gelben Elemente trifil man such in den 
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intervlsceralen Blutgef^ssen an. Cuenot (10) S. 425 halt sie : "pour 
des amibocytes migrants, . . . charges d'apporter des produits de r^ 
serve dans les divers organs/' Auoli ich m6ohte die gelben Massen als 
Keservestoffe ansprechen, kann aber nicht wohl eigentliche Wanderzellen 
in ihnoQ erkeunen. 

Bel Cannot, tltndea sur le sang et les glandes lymphatiques (11) 
werden die Lymph korperchen der Echinodermen einer eingehenden Be- 
traohtung unterzogen, S. 613-641. Von Crinoiden hat Cuenot an- 
scheinend nur Antedon untersucbt und berichtet hierUber : '' Les plus 
nombreux (pi. XYIII, fig. 19) sont dea amibocytes assez petits, 11 /x, 
. . . ^mettant de courts pseudopodes; ils sont done assez differents 
de ceux des Oursins et des Ast^ries si bien caracteris^ par le d^veloppe- 
ment de leurs pseudopodes." Bei Pentacrtnus senden die 0,022-0,03 
mm grossen Lymphk5rperchen dagegen im allgemeiuen sehr lange Pseu- 
dopodien aus, wie Fig. 21 zeigt. Die Korper selbst enthalten eine 
kleiuere oder grdssere Anzabl unregelm^ssiger E5rnchen und ein bla- 
siges Gebilde. Mit den eben erwahnten gelben Elementen haben sie 
keine Ahnlichkeit. In der L£lnge der Pseudopodien finde ich zwischen 
Pentacrtnus einerseits und den Echinoidea und Astermdea anderseits 
nicht den geringsten Unterschied. Bei Pentacrinits scheinen sich die 
Pseudopodien stetig zu verjUngen und laufeu in eine Spitze aus, wSlhrend 
sie bei den eben erw&hnteu Klassen ihre Breite beibehalten, eine Diffe- 
renz, die aber auch durch die Eonservation hervorgerufen aein kann, da 
rair nur in Alkohol konserviertes Material zur Verfttgung stand. Ver- 
bindungsbrlicken zwischen zwei' oder drei benachbarten Pseudopodien 
fand ich bei Pentacrinus nicht vor, w^hrend solche nach Cuenot, PI. 
XVin, Fig. 7 und 8, bei Echinoidea und Asteroidea haufig sind. 

Die eigentliche Genitalr5hre endlich birgt auch im Kelch Genital- 
zellen der verschiedensten GrSsse. Fig. 20 gibt das Bild eines sehr 
stark vergrosserten Langsschnittes durch einen Teil eines weiblichen 
Genitalstranges. In Fig. 22 erkennt man der geringen Vegrosseruug 
wegen nur die bereits weiter vorgeschrittenen Ureier als dunkle Kdrper, 
mit deutlich sich abhebendem hellerem Keimblaschen. 

AufFallend sind die be tracht lichen Grossenunterschiede der im Kelch 
befindlichen Eizellen. Oft findet sich nahe beieinander jedes Wachs- 
tumstadium vertreteu. Neben kleinen Zellen von 0,015 bis 0,017 mm 
Durchmesaer, welche in Form und Aussehen genau mit den von Hamann 
(13) Taf. XII, Fig. 15 wiedergegebenen Plasmawanderzellen von An^ 
tedon eschricMi Ubereinstimmen, trifft man Eizellen, welche sich bereits 
sehrweit entwickelt haben und deren Durchmesser bis 0,11 mm betragt. 
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Eine solche Zelle fUlIt in der Breite ein Gef^ fast bis zum Flatzen aus. 
lu engen Qef^en nehmen demgetnSlss die grdsseren Eizellen eine sehr 
lauggestreckte Gestalt an. Folgende Messungreihe moge die YerhUlt- 
nisse genauer illustrieren : 



Qrjjtnder: 
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Verfolgen wir die Ztlge des Netzwerks der Genitalstr^nge zentralwarts, 
so gelangen wir schliesslich in die N^he der Mnndoffnung. Dort setzen 
sich die Genitalgefasse mit dem Geflecht der labialen Blutgeflsse in Yer- 
bindung. Einzelne Ausl&ufer des letzteren treten an die GenitalgefHsse 
heran nnd anastoniosieren mit denselben, wie ich mit grosser Sicherheit 
aussprechen kann. Weiterhin umziehen die Genitalgefasse den Schlund 
in unmittelbarer N&he nnd trelfen dort mit Teilen des bindegewebigen 
GefUsses zusammen, welches, wie oben S. 19 erw^hnt, aus der Mitte des 
dem drUsigen Organ (xngelagerten Zellkomplexes in der Kichtung auf 
den Schlund hinftlhrt Gleich neben dem labialen Blutgefassgeflecht 
finden sich in der Genitalrohre mitunter schon weit entwickelte Eizellen 
von 0,043 bis 0,062 mra Grosse, an denen Keimbl£lschen uud Keimfleck 
leicht kenntlich sind. Der gUnstige Umstand, dass die Genital (asse 
ziemlich umfangreich sind und bereits grosse Eizellen enthalten, erleich- 
tert die Feststellung ihres Verlaufs bei Pentacrimis bedeutend. 

Nach dem Gesagten m5chte ich nun wiederholen, dass ich die Zellen 
des fraglichen Komplexes fUr Plasmawanderzellen halte, welche sich 
loslosen, durch das um den Schlund ziehende Rohr zum labialen Blutge- 
f^issgeflecht hinwandern, um sich endlich in den Str^ngen der Scheibe 
uud der Arme und Pinnulae zu heran wachsenden Ei- bzw. Samenzellen 
zu entwickeln. Weiterhin scheint mir fiir diese Ansicht vomehmlich 
folgendes zu sprechen. 

In den Genitalrdhren von Antedon fand Ludwig (18) S. 31 und Taf. 
XV, Fig. 15, in den Armen einen inneren Wandbelag von nur 0,0075- 
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0,0085 mm grossen Zellen, aus denen sich erst sp&ter in den Pinnulae 
die £ier entwickelten. Ansfuhrlicher^ aber im wesentiichen mit Ludwig 
ubereinstimmend, beschrieb Hamann (13) S. 118, die in den Genital- 
rohren von ArUedon vorgefundenen Zellen. A. Lang (16) S. 1089 und 
1090, Fig. 776, spricht von einer Wandverdickung, einer Leiste, von 
der aus sich 'stets neue Keimzellen bilden. Perrier (21) S. 51 endlich 
nennt den Innonbelag der Genitalrdhren : T^pith^lium producteur des 
OBiifs, bzw. I'^pith^lium testiculaire. 

Diigegen haben wir bei der Besprechung der Genitalrohren von Pen- 
tacriniis decorus gesehen, dass dort weder ein innerer Zellbelag, ein 
Epithel, noch eine Leiste vorhanden ist, aus welchen sich Keimzellen 
bilden konuten. Yielmehr fanden wir die aus einer dUnnen Lamelle 
gebilclete Genitalrohre des Armes von weit entwickelten £i- oder Samen- 
zellen erfiillt. 

Hamatin spraoh (14) S. 83 znerst aus : Er betrachte die Zellen in der 
Genitalr5hre nicht als festsitzende Epithelzellen, sondem als Wander- 
zellen, welch in die Pinnulae einwandem, ura dort zu reifen. Weiterhin 
sagt er: '' Die Geschlechtsprodukte entstehen an besonderen Stellen der 
Genitalrohren aus Urkeimzellen", ohne aber solche Stellen des Naheren 
Eu bezeichnen. — Dass die Keimzellen in der Tat Wanderzellen sind, 
dafdr scheint mir Pentacrtnus decorus ein gutes Beispiel zn liefem. 
Schon aus der ver&nderlichen Form der jUngereii Keimzellen kann man 
auf eine ani5boide Fortbewegung schliessen ; beroits ziemlich weit in der 
Entwicklung vorgeschrittene Keimzellen zeigen in hohem Grade die 
FSlhigkeit, sich sehr engen R6hren anzupassen, wie wir weiter oben gese- 
hen haben. 

Da wir nun bereits im Kelch von Peniaerintts eine grosse Anzahl weit 
entwickelter Eizellen fanden, und eine Epithel, aus dem sich Keimzellen 
bilden und loslosen kOunten, nicht vorhanden ist, haben wir meiner 
Meinung nach die Ui-sprungsstelle der Urkeimzellen im Kelch zu suchen 
und kommen naturgem^ss auf den dem driisigen Organ angelagerten 
Komplex zurUck, dessen Zellen die gr5sste Ahnlichkeit mit Plasma wan> 
derzellen, bzw. Urkeimzellen besitzen (vgl. Fig. 16 u. 20). 

Es ertlbrigt noch der Versuch, Klarheit iiber das VerhiUtnis zwischen 
dem drUsigen Organ und dem ihm angelagerten Zellkomplex zu erhalten. 
Frlkher spraoh man das drUsige Organ allgemein als Mittelpunkt des 
Gefksssjstems an (Ludwig, Greef u. a. m.), neuerdiugs wird es als Geni- 
talstolo bezeichnet (Perrier, Hamann). 

Hamann (13) S. 119 verfolgte beim erwachsenen Antedon die Geni- 
talstr3,nge von den Armen her in die Scheibe bis zur unmittelbaren KlUie 
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des diilsigen Organs, ohne aber einen ZusammenhaDg mit diesem finden 
zu kdnuen. 

Perrier (21) kam auf Grund entwicklungsgeschichtliclier Forschungen 
suerst zu der Aiisicbt, das drUsige Organ selbst set der einzige Au8« 
gangspunkt der Generationsorgane. Von ihm aus l^Ust er die Genital- 
strange ihren Uraprung neb men und zu den Armen hinziehen. Er legt 
ibm daber deu Kamen " stolon gt^nital " bei und erkl&rt es als bomolog 
der "glande ovoide'' der Asteriden und Ecbiniden (S. 211). 

Zu einem biervon abweicbeuden Ergebnis kommt A. Russo, der sehr 
gonaue, ebenfalls der Hauptsacbe nacb entwicklungsgescbiobtliobe Stu- 
dien an Antedon gemacbt bat. Er beobacbtete das Auftreten von 
Genitalzelleu an Torscbicdenen Korperteilen der jnngen Larve, und be- 
ricbtet darttber (24) S. 11 ff. : "Sul principio alcune cellule celomiobe, 
ohe formano una delle due pareti del mesentere, . . . s'ingrandiscono 
molto, aunieutando ancbe di numero come si vede in g delle fig. 15, 23, 
36, 42. In tal modo si forma un curoulo di cellule caratteristicbe per 
le dimensioni molto grandi, e per il loro nucleo grosso e rotondo, cbe 
formano il primo accenno della gouade." Dieser von Russo Gonade 
geuannte Komplex liegt nacb seiner Scbilderung in der N^be des 
Oesopbagus, etwa in der Mitte des Interradius CD. 

Fast gleicbzeitig mit dieser Bildung sab Russo in der Nftbe des 
gekammerten Organs den oben genannten £Lbnlicbe Zellelemente ent- 
steben, welcbe sicb lebbaft yermebren und spater das drUsige Organ, 
" Torgano assile," bilden. 

Sobliesslicb f^brt er dann weiter unten fort: '*In corrispondenza 
deir esofago, ben presto nella larva alquanto avanzato nello sviluppo, 
dopo cbe I'oi'gano assile si h constituito, si differenzia dalle cellule peri- 
toneoli un nuovo gruppo di element! sessuali. II processo, con cui 
questi si formano h cbiaramente visibile nella fig. 25, dove alcune cellule 
celomicbe sono molto ingrossate e sporgenti nella cavit^ generale, in 
modo da formare una gemma. Esse, proliferando si mettono in rap- 
porto con Torgano assile mentre in seguito formano attomo Tesofago 
una serie di cordoni genitali cavi, aventi diverse dimensioni. . . . Dai 
cordoni periesofagei emanano per6 molti cordoni cellulari pieni, i quali 
si anastomizzano fra di loro formando un intreccio, come si vede nella 
%g. 40, ricavata da una sezione orizzoutale di grosso Antedon,** 

Die von Russo zuerst erwabute Zellgruppe ira Interradius CD re- 
duzierte sicb spelter und verscbwand. Die zuletzt geuannte Gruppe 
dagegen blieb besteben und trat an das drUsige Organ beran. Aus ibr 
wird der eigentlicbe Bildungsberd der Urkcimzellen. 
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Meine an Pentacrinm gemachten Beobachtungen stehen mit denen 
Russos in vollem Einklang. £s ist unschwer zu erkennen, dass der 
Komplex der Urkeimzellen nicht aiis dem diilsigen Organ hervorge- 
gangen ist; es gelang mir nicht oinmal rait Gewisslieit nacbzuweisen, 
dass die Schl^uche des letzteren sich zu dem Komplex bin offnen, 
obwohl ich dies fur wabrscbeiulich balte; aus meinen Schnitten liess 
sich bisher uur eine Randaulagerung und Verbindung unter einem 
Epithel erkennen. Die Zellelemente beider Orgaue sind sehr voneiu- 
ander verschieden und deutlich gegeneinander abgegrenzt. 

Denkt man sich deu von mir bei PerUacrintts gefundenen Zellkomplex 
sehr verkleinert, so wurde er eine Gemrae bilden, wie Russo sie von der 
jungen AntedonrL&rye beschreibt und in seiner Fig. 25 darstellt. Auch 
die bei meinen erwachsenen Tieren noch vorhandene Verbindung mit 
dem Colomepithel des Schlundes stimmt mit den von Russo gemachten 
Beobachtungen liberein. 

Zuerst mochte es scheinen, dass die Form der Komplexe einen Unter- 
schied bedinge, indem bei Antedon ein dicker Strang vorhanden ist, 
welcher sich dem drUsigen Organ eng anschmiegt, wd.hrend es bei Pen- 
tacrinus zur Ausbildung einer Scheibe kommt. Bei nSherer Unter- 
snchung jedoch ergibt sich aus dem Verbal ten der Komplexe der 
Urkeimzellen bei Peniacrinvs decorvs^ bei dem pentacrinoiden Larven- 
stadium von Antedon und bei dem erwachsenen Antedon eine interes- 
sante, phylogenetische Beziehung. Pentacrinus behalt zeitlebens die 
Gemmenform des Komplexes bei, welcbe bei Antedon nur im penta- 
crinoiden Stadium voiUbergehend vorhanden ist, wahrend der erwach- 
sene Antedon bereits eine habere Modifikation dieser Form anfweist, 
einen weiteren Fortschritt pbylogenetischer Entwicklung darstellt. 

Die Homologie der " glamle ovoide " mit dem drtisigen Organ allein 
halte ich nicht fur vollstSlndig ; vielmehr kommt ei'st durch die Verei- 
nigung des drttsigen Organs mit dem eigentlichen Bildungsherd der 
Urkeimzellen ein Komplex zustande, der mir in seiner Gesamtheit der 
" glande ovoide '' der Asteriden und Echiniden gleichwertig schcint. 

ZtLsammenfassung. 

1. Antiambulacrales Nervenststem. 

Ausser dem bereits fillher bekannten Ring in den Radialia, fanden 
iirir schon in den Basalia Connective, welcbe die vom Zentralorgan aus- 
gehenden Strfinge paarweise verbanden. Die Paare verlaufen bis zu 
dem in den Radialia befindlichen Ring getrennt parallel und vereinigen 
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sioh erst dort wiedor. Das Chiasma ist einfacher wie bei Aniedon 
gebaut. In jedem axillaren Gliede ist ein Chiasma vorhanden. 

2. Gekammertes Orqan. 

Das gekammerte Organ hat keine Fortsetzungen nach oben; seine 
fUuf Kammem enden blind gesohlossen. Nach unten sendet es Aus- 
laufer in den Stiel, von denen in den Nodien die Cirrengefasse aus- 
gehen. Gebildet wird es von einer dUnneu Bindegewebslage, die mit 
einem deutlichen Endothel versehen ist. Seine siimtlichen Teile ent- 
halten als charakteristiches Merkmal dunkle Korner, deren Natur nns 
zweifelhaft blieb. Im oberen Teil des gekammerten Organs verlaufen im 
Innern von Wand zu Wand ziehend schwache bindegewebige StrJlnge, 
die frei von Kalkbildungen sind. 

3. DRtJsiGES Organ. 

Yom drusigen Organ aus geht in den Stiel der Achsenstrang, der aus 
einer eiufaohen Rohre mit sehr engem Lumen besteht. Die ibn bilden- 
den Zellen besitzen Ahnlichkeit mit denen des drUsigen Organs. 

Im Kelch wird das drUsige Organ von einer sehr grossen Anzahl von 
Schl£liichen gebildet, zwischen denen schwache Bindegewebsfasern vur- 
kommen. Ob alle Schl£luche untereinander in Verbindung stehen^ liess 
sich niclit feststellen. Die Gesamtheit der Schl&uche litest annftherud 
in ihrer Mitte ein kleines Lumen frei, gogen das sie durch Colomepithel 
abgegrenzt ist. Im unteren Teil des drttsigen Organs wird das Lumen 
von einzelnen Bindegewebsstr^ngen durchzogen. Ich spreche es als 
abgekapselten Teil der Leibesliohle an. Dem oberen Teil des ddisigen 
Organs ist ein umfaiigreiches Zellpolster angelagert. Dasselbe bildet 
mit dem drtlsigen Organ einen oben offenen Sack. In diesen treten 
vom labialen Blutgefdssgeflecht her zahlreiche Gef^e ein. 

Ein direkter Zusammenhang der Schlauche des drusigen Organs mit 
Blutgefassen war nicht nachweisbar, wohl aber das Eintreten der letz- 
teren unter das Epithel, welches das drUsige Organ umhtlllt. 

4. Die Gesohleghtsorganb. 

Den Ausgangspunkt der Urkeimzellen bildet der dem drtlsigen Organ 
angelagcrte Koraplex. Von diesem aus geht ein Strang, welcher den 
Schlund in unmittelbarer Nahe umzieht, zum labialen GefUssgeflecht bin. 
Durch Verzweigung kommt unterhalb des Integuments der Kelchdecke 
ein nmfangreiches Netzwerk von Genitalstrangen zustande. Von dem 
Netzwerk aus Ziehen Ausl&ufer durch die Arme zu den Pinnulae. Die 
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Stiiinge und Auslftufer bilden Doppelrohren. Die &us8ere Rolire, das 
GenitalgefUss, ist ein Blotgef^ss; die innere Rohre besteht nur aus 
eiuer feineu bindegewebigen Lamelle und entbklt Gescblecbtsprodukte. 
Die Genitalrohre bat kein Inuenepitbel. 

Das Zellpolfiter, yon welcbem die Plasmawauderzellen aasgehen, urn 
Bicb bald zu Ei- oder Samenzellen zu entwickelu, wird von Blutgeftlaseu 
umzogen und diircblaufen. Es ist meiner Meinung nacb nicbt wobl 
m5glich, BlutgefUsssystem nnd Geoerationsorgane scharf zu sondern. 
Beide sind aufs engate miteinander verbunden. Ob sicb vielleicht die 
Generationsorgane Uberbaupt als Blutgefaase betracbten lasseu^ worauf 
Lad wig (18) S. 89 hinweist, daruber k6nute ich mir keiu voiles Urteil 
bilden^ da mir nur ansgewachsene Tiere zur YerfUgung standen. 

Bonn, im Dezember 1904. 
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ERKLARUNG DER ABBILDUNGEN. 

Die folgenden Buchstaben gelten fUr alle Figuren : 

a, Achenstrang ; G, BildungsstStte der tJrkeimsellen ; 

bg, Bindegewebe ; go, gekammertes Organ ; 

cepf Colomepithel ; gz, Ganglienzelle ; 

CO, Centralorgan ; kgr, Kalkgrundsubstanll 

d, Darm ; mo, Mundoffnung ; 

dep, Darmepithel ; nr, Nervenring in den Itadialia ; 

dn, dorsaler Nervenstrang ; oe, Oesophagus ; 

do, drusiges Organ ; sg, Syzgie. 
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TtoinnnwrMaaKE. — Aoatomie von Pentacrinus deooiuk 



TAFEL I. 

Fio. 1. Lan^schnitt durch den Kelch von Pentacrinus decorus. Kopie nach 

P. H. Carpenter (6) PI. LXII, ^/g mal verkleinert und etwas um- 

geandert. 
Erkiarung der Farben: Neryensysteme geib; Blatgefasse roth; Watsergefaaa- 
system griin ; drusiges Organ schwarz ; Generationsorgane grautchwarz. B, 
Basnle; R, Radiate; C^, Costale; D^, Distichale /; ap, ambuiacrale Piatten ; 
kpf Kelchporen; sapt subambolacrale Piatten; abc, ambulacrales Neryensystem ; 
8t, Steinkanal; Ibg, labiales Blntgefilssgeflecht ; ib, interyiscerales BlntgefaBS ; wg, 
Wauergefslss ; r, Rectum ; gs, Qenitalstrang. 
Fio. 2. Tangentialer Langsschnitt durch die untersten Amiglieder, um die 

Chiasmata, ch I, II und /// zur Anschauung zu bringen. R^ Radiale ; 

C, Costale; D, Distichale; P, Palmare; B, Brachiale; dst, Dorsal- 

strang. 
Fio. 8. Querschnitt durch ein Nodinm des Stieles, so dass die von den Fprtset- 

zungen des gekammerten Organs fg ausgehenden Cirrengefasse eg ge- 

troffen sind. ep, Epithel des gekammerten Organs ; n, Nervenschicht ; 

n^, deren peripherische zu den Cirrengef&ssen hinziebende Fasem ; k, 

dunkle Komer. Zeiss, Obj. E, Oc. 2. 
Fio. 4. Querschnitt durch ein Cirreugeffiss mit der umgebenden Neryenschicht 

n im Stiel. eg. Lumen des Gef&sses ; sc. Septum. Zeiss, Obj. C, Oc 2. 
Fio. 6. Querschnitt durch ein Cirrengefiiss, nachdem dasselbe in den Cirrus 

eintrat. Die Nervenschicht n hat sich auf die beiden Seiten gezogen. 

Zeiss, Obj. C, Oc. 2. 
Fio. 6. Zwei Ausliiufer, aus, des dorsalen Armnervenstranges </n, deren feinste 

Enden,en, in der Kalkgrundsubstanz yerlaufeu. A:, begleitende Kerae. 

Zeiss, Obj. C, Oc. 2. 
Fio. 8. Teil eines Querschnittes durch ein Nodium des Stieles in Hohe der in 

die Cirrengefasse ziehenden Septen ac. n, Nervenschicht und deren 

periplierische Fasem; «/}, Epithel des Cirrengefasses. 2^iss,.0bj. C, 

Oc.2. 
Fio. 0. Teil eines Langsschnittes durch ein Nodium. «p, Septum ; eg. Beginn 

eines Cirrengefasses; n, Nervenfaserschicht ; go, Fortsetzung des 

gekammerten Organs. Zeiss, Obj. C, Oc. 8. 
Fio. 10 u. 11. Langs- und Querschnitt durch den Achsenstrang. 7, Zelle ; ke^ Kern. 

Fig. 10: Zeiss, homog. Immers. 1/18. Fig. 11 : Zeiss, Obj. F, Oc. 4. 
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(BE. — Anatomin Ton Pentacrlniu deooros. 



TAFEL IL 

Fio. 7 a-h. Querschnitte zur ErlSuterung des Yerhaltnisses des gekammerten 
Organs zum driisigen Organ, bzw. Achsenstrang. Zeiss, Obj. C, Oc. I. 

Fio. 7 a: Querscbnitt im Stiel. n, Nervenfaserschicht Fig. 7 6 a. c: In Hohe 
des Zentraiorgans co. k, d ankle Korner. Fig. 7 </ : In Hohe der Con- 
nective ch in den Basalia. hg, Bindegewebe der Leibeshohle. Fig. 
7 6 a. /: In Hohe der Radialia. ubg^ unverkalktes Bindegewebe ; 
ky dunkle Korner. Fig. 7 g : Oberster Teil des gekammerten Organs ; 
ble^ blindes Ende einer Kammer. Fig. 7 h : Veranschaalichte lAge 
and Gestalt des driisigen Organs do kurz nach dem Endigen des 
gekammerten Organs. 

Fio. 12 a u. 6. Wandung des gekammerten Organs. Fig. 12 a von der Seite, 
Fig. 12 6 von der Flache aas geselien. epz^ Endothelzelle ; bg, Binde- 
gewebslameile. Zeiss, Obj. E, Oc. 2. 

Fio. 13. Stiick eines Querschnittes darch die breiteste Steile des driisigen Organs. 
ger^ Gerinnsel ; schl, Schlauch ; bg^ Bindegewebsfasem ; £, inneres 
Lamen ; ep, dessen Epithel» welches dem Colomepithel cep gleich ist 
Zeiss, Obj. D, Oc. 2. 

Fio. 14. Querscbnitt durch den von driisigem Organ and Bildungsherd der 
Urkeimzellen gebildeten Sack. /?, zum Schlund hinfiihrende Rohre ; 
bl, Blutgefasse ; ep, beide Organe unter sich vereinigendes Colomepi- 
thel. Zeiss, Obj. C, Oc. 1. 

Fio. 16. LUngsschnitt durch den Sack, wg^ Wassergefass : st, Steinkanal ; T, 
Tentakel ; sonst wie in Fig. 14. Zeiss, Obj. B, Oc. 2. 

Fig. 18. Llingsschnitt durch den Genitalkanal gc eines m&nnlichen Tieres. Die 
Genitalrohre gr ist mit Samenzellen erfiillt. bgl, Wand der Genital- 
rohre ; ep, Epithel des Genitalgefasses gf; ger, Gerinnsel. Zeiss, Obj. 
C, Oc. 4. 
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fUicHunnBOMu — Anatoiiue von PeDtacrinuB d«conis. 



TAFEL III. 

Fio. 16. Teil des dem driisigen Organ angeiagerten Komplexes. 6/, Blutgefane; 

piw, Plasma wanderzeilen ; cep^ Colomepithel ; 1, Innenraum det Sacket ; 

A, Leibeshohle. Zeiss, Obj. F, Oc. 2. 
Fio. 17. Teit eioes Langsschnittes darch den Ann eines erwachsenen weiblichen 

Tieres. gc, Genitalkanal ; ger, Gerinnsel; ep, Epitliel des Genital- 

gefasses; ez, Eiseile; kb, Keimblaschen ; kf, Keimfleck. Zeiss, ObJ. 

AA, Oc. 2. 
Fig. 10. Teil eines Querschnittes durch den Arm eines m&nnlichen Tieres. gc, 

Genitalkanal ; ger, Gerinnsel ; sz, Samenzelle ; dc, Dorsalkanai ; gef, 

Genitalgefass. Zeiss, Obj. F. Oc. 1. 
Fio. 20. Genitalgefass gf im Kelch iilngs durchschnitten. gr, Genitalrohre ; ep, 

Epithel des Genitaigefasses ; ger, Gerinnsel; krm, gelbe komige 

Massen ; plw, Plasmawanderzelien ; ex, bereits weit entwickelte Eizelle. 

Zeiss, homog. Immersion 1/18. 
Fio. 21 a. Lymphkorper L in einem Blntgefass 6/. ger, Gerinnsel Zeiss, Obj. 

D, Oc. 1. 
Fio. 21 6. Lymphkorper, starker vergrossert. big, blasiges Gebilde ; ps, Pseudo- 

podien. Zeiss, Obj. F, Oc. 1. 
Fio. 22. Teil des Netzwerkes der Qenitalstriinge im Kelch. Horizontalschnitt, 

zwischen Darm und Integument der Kelchdecke geiegen. A, Arm ; 

gk, Genitalkanal ; gs, Genitalstrang im t^bergang zum Arme ; Ex, weit 

entwickelte Eizellen ; gf, Genitalstrange im Kelch ; kp, Kelchporen. 

Zeiss, Obj C. Oc. 1. 
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Dorsal spines hardly projecting beyond the skin. Scales pedanculate, plorica- 
rinate on bead, shoulders, and belly. Teeth ]} ; upper lanceolate, more than twice 
as numerous as lower, in two groups at each side, cusps shaped like a spear-head, 
subtriangular in transsection, several rows in function ; lower broad, compressed, 
cusps with a deep notch at the outer edge, apex raised, cutting edge rising obliquely 
toward the angles of the mouth, one row in function ,* no median tooth at the lower 
symphysis. Labial folds hidden in the deep, straight, oblique folds crossibg the 
angles of the mouth ; lower short, upper much longer and reaching half-way to the 
middle of the mouth,- that is, a little farther than the groove. Nostrils widely sepa- 
rated, nearer to end of snout than to mouth. Spiracles medium, superior, one 
diameter backward and two diameters distant from the orbit, with a large antespl- 
racular chamber, extending forward from the valve to a point above the posterior 
angle of the orbit, valve with folds on its inner side like gill lamellae. The lining 
of the prespiracular chamber is without shagreen and apparently is sensitive. 
Posterior margin of pectoral oblique, inner angle much shorter ; base of second 
dorsal longer and fin higher than in first dorsal, hinder angle produced, base equal 
one fifth of its distance from the first dorsal base ; end of pectoral not reaching to 
a vertical from the first dorsal spine ; end of yentral base reaching a yertical from 
the spine of tlie second dorsal. 
Uniform dark brown. 

No. 1037, Mus. Comp. Zool. Total length, 31^ inches. 
Hal). Yenoura, Snruga Qulf, and Sagami Bay, Japan. 
Named in honor of Akn Owston, Esq. 

Pristis olavata, sp. nov. 

The group of species of this genus containing P. pectinaivs Lath., 
1794, and P. zyaron Blkr., 1852, is that in which the present form most 
naturally falls. 

Rostral teeth in twenty-one pairs, not trenchant behind. Origin of the first 
dorsal one fourth of the length of its base farther backward than the origin of the 
ventral. Pectoral origin in advance of the first gill cleft nearly the width of the 
intemarial space, or the length of the orbit ; outer angle of pectoral fin blunt and 
bluntly rounded. Second dorsal smaller than first dorsal, length equal about three 
fifths of the length of the caudal fin, or one sixth shorter than first dorsal. Caudal 
fin obliquely truncated without an anterior lobe on the subcaudal portion. Tital 
length, 24} inches* 

No. 733, Mus. Corap. Zool. 

Hab. " Queenflland, Australia." 

Distinguished from Pristis pectinatus by the smaller number of rostral teeth 
and the position of the first dorsal backward of the origins of the ventrals ; 
from P. zysron by the smaller number of teeth in the saw, the more forward 
origin of the first dorsal, and the second dorsal smaller than the first dorsal; 
and from P. zephyrem J. & S., 1895, by the backward origin of the first dorsal, 
the lobeless caudal fin, and the spacing of the rostral teeth. 
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The following Publications of the Museum of Comparative Zoology 
are in preparation: — 

Reports on the Resalts of Dredging Operatioufl In 1877, 1878, 1879, »nd 1880, in chftrge of ALKX- 
▲NDER AOA881Z, by the U. S. Coast Survey Steamer ** Blake.** as follows: — 

H. AUGEN£R. The Annelids of the " BUke." 

G. HAHTLAUB. The Gomatalae of Uie «* Blake," with 15 Plates. 

H. LUDWIG. The Genus Pentacrinus. 

A. MILNE EDWAICDS and £. L. BOUVIEB. The Crustacea of the <* Blake.'* 

A. E. VEBKILL. The Alcyonaria of the " Blake." 

Reports on the Scientific Results of the Expedition to the Tropical Pacific, in charge of 
Alexander Aoassiz, on the U. S. Fish Commission Steamer '* Albatross," ft-om August, 
1899, to March, 1900, Commander Jefferson F. Moser, U. S. N., Commanding. 

LOUIS CABOT. Immature State of the Odonata, Part IV. 
£. L. MARK. Studies on Lepidosteus, continued. 

'* On Araclmaotis. 

R. T. HILL. On the Geology of the Windward Islands. 
W. McM. WOOD WORTH. On the Bololo or Palolo of F^i and Samoa. 
AGASSIZ and WHITMAN. Pelagic Fishes. Part II., with 14 Plates. 

Reports on the Results of the Expedition of 1891 of the U. S. Fish Commission Steamer 
*' Albatross/* Lieutenant Commander Z. L. Tanner, U. S. N., Commanding, in charge of 
Alexander Agassiz, as follows: — 

A. AGASSIZ. The Pelagic Fauna. S. J. HICKSON. The Antipathlds. 

«• The Panamio Deep-Sea Fauna. J. P. McMURRICH. The Actinarians. 

H. B. BIGELOW. The Siphonophores. E. L. MARK. Branchlocerianthus. 

K. BRANDT. The Sagittae. JOHN MURRAY. The Bottom Specimens. 

" The Thalassicolae. P. SCHIEMENZ. The Pteropods and Hete- 

W. R. COE. The Nemerteans. ropods. 

W. H. DALU The Mollusks. THEO. STTTDER. The Alcyonarians. 

REINHARD DOHRN. The Eyes of Deep- M. P. A. TRAUSTEDT. The Salpidae and 

Sea Crustacea. Dollolidae. 

H. J. HANSEN. ITie Cirripeds. H. B. WARD. The Sipuncnlids. 

HAROLD HEATH. Solenogaster. W. MoM. WOODWORTH. The Annelids. 
W. A. HERDMAN. The Ascidlana. 
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There have been published of the Bulletin Vols, L to XLIL, 
and also Vols. XLlV. to XLVII ; of the Memoirs, Vols. L to 
XXIV., and also Vols. XXVIII., XXIX., XXXL, XXXIL, and 
XXXIII. 

Vols. XLIIL, XLVm., XLIX., and L. of the Bulletix, and 
Vols. XXV., XXVI., XXVIL,XXX., XXXIV., and XXXV. of 
the Memoirs, are now in course of publication. 

The Bulletin and Memoirs are devoted to the publication of 
original work by the Professors and Assistants of the Museum, 
of investigations earned on by students and others in the different 
Laboratories of Natural History, and of work by specialists based 
upon the Museum Collections and Explorations. 

The following publications are in preparation : — 

Reports on the Results of Dredging Operations frona 1877 to 1880, in charge of 
Alexander Agassiz, by the U. S. Coast Survey Steamer " Blake/' Lient. 
Commander C. D. Sigsbee, U. S. N., and Commander J. R. Bartlett, TJ. S. N., 
Commanding. 

Reports on the Results of tlie Expedition of 1891 of the U. S. Fish Commission 
Steamer '* Albatross," Lieut. Commander Z. L. Tanner, U. S. N., Command- 
ing, in charge of Alexander Agassiz. 

Reports on the Scientific Results of the Expedition to the Tropical Pacific, in 
charge of Alexander Agassiz, on the U. S. Fish Commission Steamer 
" Albatross," from August, 1899, to March, 1900, Commander Jefferson F. 
Moser, U. S N., Commanding. 

Reports on the Scientific Results of the Expedition to the Eastern Pacific, in 
charge of Alexander Agassiz, on the U. S. Fish Commission Steamer 
"Albatross," from October. 1904, to April, 1906, Lieut. Commander L. M. 
Garrett, U. S. N., Commanding. 

Contributions from the Zoidogical Laboratory, Professor E. L. Mark, Director. 

(Contributions from the Geological Laboratory. 

These publications are issued in numbers at irregular intervals; 
one volume of the Bulletin (8vo) and half a volume of the Memoirs 
(Ito) usually appear annually. Each number of the Bulletin and 
of the Memoirs is sold separately. A price list of the publications 
of the Museum will be sent on application to the Librarian of tlie 
]\Iuseum of Comparative Zoology, Cambridge, Mass. 
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